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ABSTRACT 

The  report  is  a  compendium  of  the  ballistic  properties  of  projec¬ 
tile  shapes  of  possible  interest  in  small  arms  applications.  The 
shapes  cover  a  range  of  L/D  ranging  from  conventional  bullets  (-3.5)  to 
that  of  flechettes  (“20)  and  include  such  shapes  as  cones,  cone  cylinders, 
and  cone  flares.  The  ballistic  properties  are  mapped  over  a  range  of 
calibers  and  projectile  densities.  A  drag-reducing  tracer  is  included 
as  one  of  the  prime  design  considerations  as  a  means  of  reducing  base 
drag.  Tabulations  include  velocity,  energy,  angle  of  fall,  time  of 
flight,  and  height  as  a  function  of  range,  with  constraints  on  recoil 
momentum.  Aerodynamic  coefficients  are  also  included. 
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I.  INTRODUCTION 


The  Ballistic  Research  Laboratories  have  traditionally  been  a  source 
of  information  on  artillery  projectiles  and  systems.  As  small  arms  sys¬ 
tems  began  to  undergo  critical  scrutiny,  the  Ballistic  Research  Labora¬ 
tories  were  drawn  into  the  studies  and  asked  to  furnish  inputs  to  the 
Army  Materiel  Systems  Analysis  Agency  and  other  agencies  concerned. 

These  exercises  have  usually  involved  evaluations  of  generally  similar 
projectiles,  from  the  same  or  similar  weapons,  or  a  few  quite  different 
candidate  systems  in  a  particular  role.  Thus  the  candidates  and  con¬ 
straints  were  quite  specific,  and  the  scope  of  the  BRL  studies  were 
correspondingly  limited.  In  spite  of  the  large  number  of  highly  con¬ 
strained  studies  undertaken,  no  comprehensive  small  arms  projectile 
study  exists.  In  point  of  fact,  each  of  these  evaluations  suggested 
that  peripheral  avenues  should  also  have  been  investigated,  at  least  by 
a  limited  paper  study,  but  the  necessary  inputs,  theoretical  or  experi¬ 
mental,  did  not  exist  or  were  not  adequate.  There  have  been  a  number 
of  areas  of  concern,  but  two  are  oft  repeated.  These  are: 

(1)  That  currently  available  information  on  small  calibers  is 
limited  to  a  relatively  few,  generally  similar,  conventional  bullets 
and  a  few,  generally  similar,  flechette  shapes.  This  "spectrum"  of 
small  arms  projectiles  can  be  viewed  as  follows. 


Pistols 

Rifles 


Length  to  Diameter  Ratio  (L/D) 

«-  Conventional  Bullets 
* 

■H  Flechettes 


lTT 


15  20  25 

Non-Spin-Stabilized 


Spin 
Stabilized 


Thus  there  is  information  on  low  L/D  full-bore  projectiles  and  on  the 
very  high  L/D,  subcaliber,  fin-stabilized,  saboted  projectiles--and 
nothing  to  permit  considerations  of  the  in-betweens  or  permutations  of 
options  available  for  conventional  bullets  and  flechettes. 
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(2)  The  possible  effect  of  the  tracer  on  the  flight  characteristics 
was  not  a  pail  of  exterior  considerations  and/or  was  not  available. 

It  is  the  intent  of  this  report  to  present  a  more  comprehensive 
treatment  of  small-caliber  projectiles,  filling  in  the  aforementioned 
voids  and  sane  others.  Obviously  it  is  impossible  to  produce  a  "handbook 
of  effectiveness"  because  such  an  effort  would  have  to  include  such 
things  as  the  various  measures  of  effectiveness,  considerations  of  par¬ 
ticular  targets,  terminal  ballistics,  wound  ballistics,  interior  and 
exterior  ballistics,  etc.  The  permutations  would  be  far  too  large  to 
handle  in  any  manageable  fashion.  It  did  appear,  however,  that  the 
interior  and  exterior  ballistics  aspects  could  be  handled  in  a  general 
fashion. 

In  a  final  evaluation  of  a  given  weapon  system,  in  a  given  role 
and  against  a  specified  target,  the  hit  probability  P(H)  and  the  proba¬ 
bility  of  incapacitation  given  a  hit  P(I/H),  all  as  a  function  of  cost, 
weight,  etc.,  are  the  final  arbiters.  To  obtain  P(H)  and  PCI/H),  however, 
specific  interior  and  exterior  ballistics  inputs  are  essential,  and  in 
general  the  initial  input  to  terminal  effectiveness  is  the  remaining 
energy  of  the  projectile.  N.B.  The  terminal  energy  is  only  an  input, 
not  necessarily  a  direct  measure  of  effectiveness. 

The  Ballistic  Research  Laboratories,  as  part  of  an  in-house  program 
on  small  arms,  undertook  a  study  in  the  areas  of  interior  and  exterior 
ballistics  which  could  be  done  with  relative  generality  and  uniform 
accuracy  and  which  would  provide  as  outputs  those  characteristics  most 
readily  used  as  inputs  in  effectiveness  studies.  A  major  part  of  the 
interest  was  in  possible  designs  "between"  bullets  and  flechettes  with 
permutations  of  options  around  each  type  of  projectile  considered.  The 
spectrum  of  "possible"  small  arms  projectiles  was  expanded  as  shown  on 
the  following  page. 


Conventional 

Bullets 

Artillery 

Shapes 

Cones 

Cone 

Flares 

Cone 

Cylinders 

Flechettes 


The  shapes  which  were  considered  are  illustrated  in  Figure  1  and 
described  in  Section  II-A.  The  identification  code  shown  on  the  shapes 
in  Figure  1  is  as  follows: 

CB  *  conventional  bullet 
AR  ■  artillery  shape 
C  *  tont 

CC  ■  cone  cylinder 
Cf  «■  cone  flare 
FL  “•  flechette 
SC  ■  subcaliber 

The  numbers  following  designate  types  within  the  class,  identified  by 
the  letter  prefixes. 

Although  there  was  available  measurcu  data  on  some  bullets  r.nd  some 
flechettes,  for  the  sake  of  relative  uniformity,  interior  and  exterior 
ballistic  computations  were  used  rather  than  mixing  computed  and  measured 
results  within  the  same  framework.  The  computations  were  done  at  the 
highest  level  of  complexity  possible  considering  the  lack  of  definition 
in  a  general  problem  of  this  nature  and  the  necessity  to  undertake  the 
computation  of  almost  one  thousand  cases. 


Length  to  Diameter  Ratio  (L/D) 
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P7777773 

U 


mrm 


- 1 

Spin 

Stabilized 


-rtr 


■tfr 


TET 


ir 


Non-Spin-Stabili  zed 
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The  tracer  question  addressed  in  this  report  is  not  the  classical 
one  associated  with  ball  and  tracer  ammunition,  known  frequently  as 
tracer  matching.  This  classical  question  arises  frosi  the  following 
sorts  of  events.  A  ball  round  is  selected  for  a  weapon.  A  companion 
tracer  round  is  designed  and  tested.  It  is  observed  that  the  tracer 
round,  though  with  the  same  muzzle  velocity  as  the  ball  round,  travels 
faster  and  further  than  the  ball.  The  tracer  matching  exercise  then 
consists  of  degrading  the  performance  of  the  tracer  round  until  its 
trajectory  "matches"  that  of  the  ball.  The  degradation  process  consists 
of  increasing  the  drag  of  the  tracer  round.  A  drag  increase  is  necessary 
because  the  tracer,  by  adding  heat  and/or  mass  at  the  base  of  the  projec¬ 
tile,  has  reduced  the  base  drag  component.  If  a  tracer,  whose  function 
is  to  produce  light,  is  an  effective  way  of  reducing  base  drag,  hence 
overall  drag,  should  not  drag-reducing  tracers  be  considered?  It  is  in 
this  context  that  tracers  are  addressed  in  this  study.  Drag-reducing 
tracers  are  considered,  as  a  component  of  projectile  design,  as  means 
of  reducing  base  drag  in  the  same  manner  as  is  boat-tailing,  for  example. 
A  drag-reducing  tracer,  as  conceived  for  this  study,  in  no  way  compro¬ 
mises  the  light -producing  function  of  conventional  tracers.  Both  func¬ 
tions,  light  production  and  drag  reduction,  could  be  performed  by  a 
tracer  of  appropriate  desirn. 

The  work  was  performed  by  a  team  involving  members  from  the  Exterior 
Ballistics  Laboratory  and  the  Interior  Ballistics  Laboratory,  with 
assistance  from  the  office  of  the  Technical  Director,  the  Vulnerability 
Laboratory,  the  Army  Materiel  Systems  Analysis  Agency,  and  the  U.  S.  Army 
Small  Arms  Systems  Agency  in  setting  up  logical  ground  rules,  limits, 
and  outputs. 

II.  DISCUSSION  OF  VARIABLES,  CONSTRAINTS,  AND  OUTPUTS 

The  exercise  consisted  of  generating  ballistic  data  on  the  shapes 
shown  in  Figure  1  as  a  function  of  those  variables  to  which  perfoimance 
is  most  sensitive.  The  variables  included,  for  example,  initial 
velocity,  density  of  projectile,  methods  of  drag  reduction,  etc.  These 
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variables  and  the  constraints  applied  provided  the  bounds  or  limits  for 
mapping.  The  choice  of  variables  and  the  constraints  are  discussed  in 

this  section. 

The  overall  consideration  that  the  desired  utility  was  primarily 
for  the  rifle  and/or  light  machine  gun  roles  placed  natural  constraints 
on  most  of  the  variables  used  in  the  mapping.  Beyond  this,  it  was  neces¬ 
sary  to  space  the  variables  so  that  various  properties  or  conditions 
could  be  interpolated  reasonably.  In  those  instances  where  it  did  not 
interfere  with  logical  spacing  or  limits,  points  were  selected  so  that 
they  could  be  identified,  in  part,  with  existing  systems.  Thus  the 
caliber  range  included  S.S6  mm  and  7,62  mm,  and  the  center  of  the  weight 
spectrum  for  the  full  bore  study  was  a  homogeneous  lead  projectile.  Thus 
the  user  of  the  results  can  identify  with  known  data  in  some  areas  and 
make  a  judgment  whether  the  computed  results  are  pessimistic  or  optimis¬ 
tic  for  his  purpose.  With  the  definition  of  a  caliber  and  weight  spec¬ 
trum  and  a  span  of  initial  Impulses  ranging  from  the  level  of  SP1W  to 
just  below  that  of  the  M-14,  it  was  possible  to  conduct  the  full-bore 
diameter  projectile  phase  of  the  mapping.  This  was  done  fcr  the  inert 
projectile  and  for  a  projectile  with  a  drag-reducing  tracer.  All  projec¬ 
tiles,  except  the  conventional  flechette,  were  treated  in  this  phase. 

This  was  done  without  excluding  cases  that  seemed  dubious  for  rifle  or 
light  machine  gun  application.  Concession  was  made  to  reality,  however, 
in  that  those  projectiles  that  lacked  reasonable  bore  riding  surface 
were  saboted  to  provide  two  calibers  of  cylindrical  riding  surface  and 
tarage  losses  in  muzzle  energy  subtracted.  It  is  probably  true  that 
many  of  the  interpolated  designs  are  of  interest  only  as  subcaliber  pro¬ 
jectiles  and  a  separate  phase  involving  one  specially  designed  projectile, 
in  various  sizes,  was  considered  over  the  bore  caliber  spectrum,  again 
with  and  without  drag-reducing  tracer. 

A.  The  Shape  Spectrum 

All  the  shapes  discussed  in  this  section  are  shown  in  Figure  1. 

The  usual  lead  bullet  is  relatively  short,  L/D-4-5,  while  the 
usual  subcaliber  fin-stabilized  flechette  is  long,  L/D  -  20,  in  between 
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these  two  areas  there  are  a  variety  of  possibilities.  To  anchor  the 
bullet  end  of  the  spectrum,  three  bullet  shapes  were  chosen;  nominally 
these  can  be  identified  with  the  5,56-mm  M-193,  the  5,56-mm  I.W.K. ,  and 
the  7.62-mm  M-118  match  bullet.  Two  of  these  are  boattailed,  and  one 
has  a  square  base. 

Because  spin  stabilization  is  possible  with  projectiles  of  L/D 
higher  than  that  of  conventional  bullets  (artillery  projectiles  have 
L/D's  ef  up  to  6),  two  so-called  artillery  types  were  introduced.  These 
have  an  L/D  of  5.5,  one  model  is  boattailed,  and  the  other  has  a  square 
base.  These  two  are  scaled  down  versions  of  the  present  and  a  proposed 
version  of  the  long-range  175  mm-shell.  These  two  complete  the  spin- 
stabilized  portion  of  the  spectrum  of  projectiles  of  more  or  less  con¬ 
ventional  shape. 

The  high  L/D  end  of  the  shape  spectrum  was  a  clean  version  of  the 
SP1W  flechette.  In  between  the  artillery  shapes  (L/D  ■  5.5)  and  the 
flechette  (L/D  -  20),  a  number  of  geometrically  simple  shapes  were  intro¬ 
duced:  cones  with  rather  low  volumes,  cone  cylinders  with  higher  volumes, 
and  cone  flares  with  yet  higher  volumes.  These  selections  were  all 
biased  toward  the  lower  drag,  high-head-length  end  of  the  choices  of 
possibilities  and  have  L/D's  ranging  from  5.7  to  13.5.  In  that  there 
are  a  variety  of  drag  levels,  volumes,  and  lengths  involved,  the  use  of 
geometrically  simple  models  does  not  appear  to  be  a  limitation— ogival- 
cylinder  configurations,  for  example,  should  be  readily  interpolatable. 

For  the  purpose  of  the  computations,  all  projectiles  were  assumed 
smooth  and  to  have  cleanly  cut  pointed  ogives,  cylindrical  sections,  and 
boattails.  Thus  the  rounding  of  junctions  and  the  bulging  of  tapered 
areas,  common  to  lead-core  bullets,  for  example,  were  not  reproduced. 

B,  The  Size  Spectrum 

The  size  consideration  has  two  facets.  The  bore  size  considerations 
were  5.56  mm,  6.5  mm,  and  7.62  mm.  In  the  full-bore  projectile  phase, 
these,  of  course,  determined  the  size  of  the  projectile.  In  the  sub¬ 
caliber  phase,  the  same  bore  size  range  was  used,  but  the  projectile 
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diameter  was  varied  from  2.54  mn  (about  a  50  percent  subcaliber  in  a 
S.56  mm)  in  small  increments  up  to  7.62  mm.  The  same  size  projectiles 
(not  same  relative  size)  were  vised  in  all  boros  as  subcalibor  projec¬ 
tiles  up  to  the  point  that  they  could  be  housed  in  the  given  caliber. 

Thus  there  are  13  cases  for  the  5.56  mm  and  17  for  the  7.62  mm.  This 
mesh  had  much  closer  spacing  than  the  full  bore  because  it  was  felt  that 
there  was  less  known  about  the  expected  variations  and  it  might  conse¬ 
quently  prove  more  difficult  to  interpolate  logically, 

C.  The  Weight  Spectrum 

The  method  of  choosing  the  weight  spectrum  of  the  full-caliber  phase 
was  conveniently  selected  by  specifying  homogeneous  shapes  of  materials 
with  densities  equal  to  that  of  steel,  lead,  and  tungsten.  This  has  the 
twofold  advantage  of  identifying  with  conventially  used  or  proposed 
materials  as  well  as  establishing  a  range  of  densities  in  which  projec¬ 
tiles  of  composite  materials  will  fall.  For  example,  A.P.  or  A.P.-I-T 
will  have  average  densities  in  between  or  involve  small  extrapolation. 

The  possible  exception  was  considered  to  be  the  mass-stabilized  sub¬ 
caliber  projectile  which  might  be  a  "light-heavy"  metal  composite  whose 
total  weight  would  be  limited  by  stability  considerations.  In  this  case 
a  trial  design  was  felt  to  be  the  only  solution,  and  this  was  the  approach 
taken.  While  the  design  used  for  the  weight  estimation  was  a  practical 
projectile  in  the  stability  and  structural  sense,  it  represents  a  par¬ 
ticular  case  and  in  some  situations,  if  other  considerations  warranted 
it,  higher  weights  might  be  achieved  without  undue  stability  penalties. 

The  large  number  of  possible  parameters  in  a  multi-metal  design,  however, 
would  have  pyramided  the  effort;  consequently  only  one  design  was  used 
in  the  study,  and  its  equivalent  density  is  about  4.08  gm/cc.  All  sub¬ 
caliber  projectiles  required  saboting,  and  a  two  bore  caliber  long 
plastic  one  was  assumed. 

D.  Recoil  Momenta  Spectrum 

For  a  given  projectile  (or  projectiles)  having  specified  shapes, 
weights,  etc.,  a  variety  of  initial  conditions  are  available  for 
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comparative  performance,  e.g.,  equal  muzzle  velocity,  equal  muzzle  energy, 
equal  recoil  momentum,  etc.  Recall  that  the  ultimate  Item  of  interest  is 
effectiveness,  i.e.,  Pj,  the  probability  of  incapacitation,  as  a  function 
of  weight,  cost,  etc.;  and  that  P(I)  ■  P(H)  x  P(I/H)  where  P CH)  is  the  proba¬ 
bility  of  a  hit  and  P(l/H)  is  the  probability  of  incapacitation  given  a 
hit.  Recall  further  that  the  ballistic  properties  tabulated  in  this 
report  bear  more  directly  on  the  latter  term  P(I/H)  and  less  directly  on 
the  former  P(H) .  It  is  prudent  then  to  select  initial  conditions  that 
relate  most  directly  and  importantly  to  the  hit  probability  term  P(H) . 

Recent  work,  BRl  Report  1764,  for  example,  points  out  that  the  aiming 
error,  and  hence  hit  probability,  is  a  fairly  strong  function  of  the 
recoil  momentum  of  the  weapon.  Hence  recoil  momenta,  rather  than  initial 
energy  or  an  arbitrary  range  of  velocities,  was  selected  as  one  of  the 
constraints  defining  initial  conditions.  Discussions  with  systems  analy¬ 
sis  agencies  and  using  agencies  indicated  that  the  recoil  level  of  the 
M-14  was  probably  too  high  while  that  of  some  of  the  SPIW  candidates 
represents  a  reasonable  lower  bound.  The  points  finally  selected,  i.e., 

0.8,  1.2,  and  2.1  pound-seconds,  can  be  roughly  identified  with  the  SPIW, 
the  M- 16,  and  something  slightly  less  than  the  M-14  (actually  about  that 
of  the  AK  48).  This  choice  results  in  slightly  more  emphasis  on  the 
lower  end  of  the  spectrum,  but  this  is  where  the  guidance  led. 


E.  Tracer  Effect 


The  inclusion  of  tracer  effect  in  the  scenario  requires  a  different 
type  of  consideration  from  those  previously  discussed,  in  that  a  tech¬ 
nical  assumption  is  required  because  the  behavior  is  not  completely  under- 
1  2  ^  7  R  Q  lfl* 

stood.*’  ’  *  ’  *  ’  It  is  known  that  live  tracers  usually  produce  drag 
changes  and  these  changes  are  usually  that  of  decreasing  drag.  Observed 
changes  have  been  from  approximately  three  percent  of  total  drag  for 
larger  projectiles  and  up  to  20  percent  for  some  bullets.  It  can  be 
shown  that  this  cannot  be  a  momentum  thrust  effect  (as  a  rocket),  and 
the  limited  available  data  suggest  that  it  is  more  akin  to  a  base  pressure 


References  are  listed  on  page  626. 
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change  induced  by  mass  and/or  heat  injection.  If  this  is  the  mechanism, 
then  it  operates  only  on  the  base  drag  component  of  the  total  drag,  and 
the  reductions  in  total  drag  previously  cited  correspond  to  SO  to  75  per¬ 
cent  decreases  in  the  base  drag  coefficient.  In  that  the  observed  effects 
were  produced  by  devices  never  designed  specifically  to  decrease  drag, 
some  further  decreases  should  be  possible  if  one  set  out  with  that  as 
the  prime  design  objective.  Other  evidence,  however,  suggests  that 
changes  of  the  base  drag  component  by  much  more  than  100  percent  are 
improbable.  With  these  evidences  in  mind,  a  value  of  100  percent  in 
base  drag  reduction  was  assumed  for  this  study.  This  implies  that  the 
base  pressure  is  raised  to  one  atmosphere.  This  is,  admittedly,  a  very 
convenient  assumption  in  that  the  change  to  the  drag-reducing  tracer 
condition  involves  only  omitting  the  computed  base  drag. 

While  mass  and/or  heat  injection,  with  consequent  base  drag  reduction, 
seems  to  be  the  most  probable  mechanism,  and  the  level  of  reduction 
assumed  does  not  seem  too  overly  optimistic,  the  very  nature  of  the  assump¬ 
tion  has  the  effect  of  favoring  certain  configurations.  The  maximum 
benefit  will  occur  for  those  configurations  and  in  the  velocity  ranges 
for  which  the  base  drag  is  highest.  A  momentum  thrust  model  would  have 
yielded  results  that  were  less  configuration-sensitive.  The  nature  of 
the  assumption  suggested  inclusion  of  some  shapes  in  the  study,  e.g., 
cone-flares,  that  otherwise  would  not  have  been  considered  because  of 
their  high  base  drag.  If  the  assumption  were  to  be  substantially  incor¬ 
rect,  then  some  of  the  configurations  would  be  less  attractive  than  they 
appear  here. 

Because  the  drag-reducing  tracer  was  beneficial,  it  was  assumed  to 
last  for  essentially  the  duration  of  the  flight,  and  enough  combustible 
material  was  assumed  present  to  last  for  the  longest  expected  flight 
time  (-3  secs).  Even  this  amount  did  not  perturb  the  weight  or  inertial 
properties  of  the  full-bore  projectiles  very  much,  and  the  effect  on 
launch  weight  was  neglected.  Thus  the  tracer  and  non-tracer  round  of 
the  same  size  are  assumed  to  have  the  same  launch  weight,  but  tracer 
mass  was  allowed  to  burn  away  during  the  flight.  In  the  case  of  bi-metal 
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subcaliber  projectiles  the  relative  volume  required  by  the  tracer  was 
higher  and,  because  the  projectiles  were  mass-ballasted,  this  influenced 
their  stability.  Under  these  conditions  the  tracer  volume  and  mass  were 
considered  more  completely  in  the  design  and  in  the  computations, 

F.  Trajectory  Constraints 

The  maximum  range  of  interest,  for  computational  purposes,  was 
selected  to  be  1100  meters.  This  more  than  covers  the  range  of  interest 
for  the  rifle  role  and  is  more  the  range  of  interest  for  light  machine 
guns.  The  trajectories  were  adjusted  in  elevation  angle  so  as  to  cause 
projectile  impact  to  occur  at  1100  meters.  A  maximum  elevation  angle  of 
100  mils  was  applied  and  in  those  cases  where  an  elevation  of  100  mils 
would  not  yield  1100  meters,  the  computed  trajectory  was  terminated  at 
ground  impact. 

G.  Computational  Procedure 

Within  the  framework  of  the  preceding  constraints  and  ground  rules, 
the  aerodynamic  properties  of  the  shapes  were  computed.  The  process  and 
results  are  discussed  in  the  appendix  on  Exterior  Ballistics.  The  inertia 
properties  for  each  case  also  had  to  be  computed,  and  these  are  given  on 
the  facing  page  of  each  tabular  section  with  a  sketch  of  the  projectile. 

The  projectile  mass  and  any  auxiliary  launch  mass  were  used  with  the 
momentum  constraints  and  interior  ballistic  contribution  to  determine 
initial  launch  conditions.  Point  mass  trajectories  wore  then  computed 
for  all  the  cases.  The  point  mass  trajectory  involves  only  drag  and 
gravity,  it  being  implicitly  assumed  that  the  projectile  is  stable  and 
well  behaved.  The  fact  that  a  trajectory  could  be  or  was  computed  for 
a  given  case  does  not  imply  that  the  projectile  involved  is  readily  made 
stabilizable;  indeed,  the  fact  that  a  trajectory  was  computed  does  not 
imply  that  the  projectile  of  a  material  of  the  given  density  could  even 
be  launched  in  one  piece. 

For  those  cases  where  spin  stabilization  is  the  probable  mode,  an 
ancillary  computation  was  made  to  determine  the  twist  necessary  to  yield 


a  gyroscopic  stability  factor  of  1.4.  The  computed  twist  rate  is  for  a 
homogeneous  projectile  of  the  given  density.  If  the  given  density  is 
achieved  by  bi-metal  construction,  or  other  forms  of  non-equal  distri¬ 
bution  of  mass,  then  the  tabulated  twist  rate  does  not  apply. 

Further  discussion  is  given  in  the  appendix  on  Exterior  Ballistics. 

H.  Tabulated  Outputs 

The  most  immediately  rueful  tabulated  output  is  probably  the  remain¬ 
ing  energy  as  a  function  of  range.  As  previously  noted,  this  is  the 
starting  point  for  most  terminal  effects  computations,  for  both  soft 
and  many  hard  targets,  and  these  are  the  penultimate  steps  in  effective¬ 
ness  or  systems  analysis.  In  some  circumstances,  the  velocity  is  also 
important  in  determining  terminal  effects.  The  remainder  of  the  trajec¬ 
tory  information,  height,  angle,  and  time  of  flight,  are  involved  more 
in  estimating  the  hit  probability  against  some  types  of  targets. 

Some  factors  of  the  "differential  effects"  type  are  also  included, 
and  the  usefulness  of  these  may  not  be  so  immediately  obvious.  They  are 
of  interest,  of  course,  to  the  specialist,  but  in  addition  they  do  trans¬ 
mit  general  information  as  to  the  sensitivity  of  the  particular  design 
to  change.  The  sensitivity  factors  include: 

1.  The  increase  in  drag  due  to  a  unit  change  in  level  of  yaw. 

2.  The  change  m  velocity  (at  each  point  on  the  trajectory)  due  to 
a  one  percent  increase  in  drag. 

These  factors  are  useful,  for  example,  in  the  following  considerations. 

The  trajectories  were  run  assuming  a  zero  level  of  yaw,  and  the  relative 
magnitude  of  the  sensitivity  factor  between  cases  indicates  the  relative 
sensitivity  of  the  compared  cases  to,  for  example,  poor  launching  that 
induces  large  yaw.  Again,  where  it  is  suspected  that  an  average  level  of 
yaw  may  exist  over  most  of  the  trajectory,  the  sensitivity  factors  can 
be  used  to  determine  velocity  degradation.  Though  the  sensitivity  factors 
are  expressed  as  drag  change  as  a  function  of  yaw,  or  velocity  change  as 
as  function  of  drag  change,  they  are  more  general-purpose  factors  than 
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Actually  the  second  factor  means  a  change  in 
where 

air  density 
projectile  diameter 
drag  coefficient 
mass  of  projectile 

This  second  sensitivity  factor  serves  to  reflect  a  one  percent  change  in 
air  density,  or  a  one  percent  change  in  cross  sectional  area,  or,  in  the 
reciprocal  sense,  a  one  percent  change  in  projectile  mass,  or  any  combi¬ 
nation  that  alters  the  retardation  by  one  percent.  Hence  departures 
from  the  ideal,  which  do  occur  in  the  real  world,  due  to  manufacture, 
launch,  etc.,  may  be  assessed  in  a  general  way  through  the  use  of  the 
sensitivity  factors. 

The  corrective  term  given  for  velocity  change  per  percentage  of 
drag  change  permits  construction  of  new  cases  where  the  drag  change  is 
as  much  as  t5  percent,  retaining  essentially  the  accuracy  of  the  original 
table. 


the  units  would  suggest, 
P"d‘C„ 

retardation,  or 
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III.  DISCUSSION  OF  OBSERVATIONS  DERIVED  FROM  STUDY 
A.  Introduction 

As  previously  noted,  it  was  not  the  object  of  the  study  to  produce 
an  effectiveness  study  per  se.  Rather,  the  objective  was  to  provide 
information  essential  to  effectiveness  studies  by  mapping  projectiles, 
or  classes  of  projectiles,  which  might  be  useful  in  small  arms  appli¬ 
cations.  To  this  end,  the  effort  has  been  directed  more  to  covering 
less  conventional  areas,  although  a  few  conventional  bullets  and  a 
standard  flechette  are  included  as  base  lines. 

In  the  discussions  that  follow,  the  remaining  energy  will  be  used 
as  a  criterion  of  "goodness"  and,  as  a  result,  the  discussion  will  have 
many  of  the  features  of  an  effectiveness  presentation.  It  must  not  be 
so  construed.  At  the  expense  of  being  overly  cautious,  let  it  be 
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recognized  that,  though  some  of  the  outputs  (remaining  energy  primarily) 
appear  similar  to  those  presented  in  effectiveness  studies,  they  are  not 
that.  Remaining  energy,  for  example,  is  a  measure  of  effectiveness  if 
and  only  if  all  other  related  factors  are  assumed  to  be  equal.  The  bur¬ 
den  of  making  this  assumption  rests  with  the  user  of  the  information,  and 
indeed  for  minor  perturbations  around  a  given  design  this  assumption  may 
be  sufficiently  valid  for  some  purposes. 

B.  General  Observations 

In  a  general  survey  of  the  cases  mapped,  a  few  elements  stand  out. 

Some  of  these  are  inherent  in  the  physics  of  the  situation,  some  are 
influenced  by  the  assumptions  used,  but  some  were,  in  degree  at  least, 
surprising  enough  to  note. 

1.  The  drag-reducing  tracer  yields  significant  decreases  in  drag 
and  retardation  in  many  cases  and  always  yields  some  improvement. 

Figures  2  through  10  show  the  effect  for  full-bore  projectiles  at  a 
range  of  400  meters,  and  Figures  11  through  19  show  the  effect  at  1100 
meters.  Figures  20  through  37  show  the  effect  for  the  subcaliber  pro¬ 
jectiles  at  the  same  two  ranges.  Showing  the  effect  at  two  selected 
ranges  is  not  intended  to  tell  the  complete  story— the  tabulated  data  do 
that.  A  range  of  400  meters  was  selected  as  an  example  because  it  is  a 
reasonable  range  of  interest  for  rifles.  Indeed  the  QMA  for  the  future 
rifles  specifies  an  interest  in  engaging  point  personnel  targets  for  a 
range  of  at  least  400  meters. 

The  1100-meter  range  was  chosen  because  it  is  a  range  of  interest 
for  light  machine  guns  and  also  to  provide  better  insight  to  the  400- 
meter  data.  For  example,  many  projectiles  have  quite  similar  performance 
(remaining  energy)  at  400  meters,  but  at  1100  meters  a  quite  different 
picture  emerges.  These  disparities  in  behavior  should  be  an  invitation 
to  consult  the  tabulated  data  for  the  details  betwoen  400  and  1100  meters. 

Our  explanation  of  the  effect  of  the  drag-reducing  tracer  In  decrpmino 
drag,  consequently  increasing  energy  down-range,  is  based,  we  think,  on 
realistic  assumptions.  In  fact,  drag  ruHnetiona  of  this  magnitude  have 
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been  observed,  In  limited  testing,  for  some  conventional  tracers  which 
were,  of  course,  not  designed  as  drag  reducers.  Some  examples  are: 

a.  The  Hispano  Suiza  20 -nun  round* 

b.  The  M-246  tracer  round  for  Vulcan 

c.  The  NATO  family  of  7.62  nun,  M-624 

2.  Low-drag  artillery  shapes  (AR-1,  AR-2)  and  some  intermediate 
shapes  can  have  sufficiently  lower  drag  than  some  conventional  bullets 
to  the  decree  that  composite  projectiles  with  the  average  density  of 
steel  (and,  of  course,  a  homogeneous  steel  projectile)  can  have  less 
velocity  fall  off  than  some  current  lead  projectiles.  They  are  also 
often  lighter  in  weight  and  hence  can  have  greater  initial  velocity  and 
energy,  for  a  given  level  of  impulse.  A  convenient  way  of  viewing  the 
shape  spectrum  and  for  getting  a  feel  for  how  some  of  the  shapes  of 
intermediate  L/D  compare  with  flechettes  and  bullets  is  as  follows: 


Thus  if  one  were  working  on  the  outer  limits  of  L/P,  flechettes  for 
example,  and  if  for  some  reason  it  was  desirous  to  decrease  L/D,  then 
from  exterior  ballistic  considerations  there  would  be  little  penalty-- 
over  a  fairly  broad  range  of  L/D, 
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3.  Despite  the  fact  that  the  general  trend  of  an  initial  impulse 
limitation  is  to  favor  light,  and  hence  lower  density  projectiles,  there 
are  cases  where  high-density  projectiles  appear  quite  favorably— particularly 
for  small  projectiles  at  longer  ranges.  Jn  addition,  it  is  apparent  that 
average  projectile  densities  between  those  of  homogeneous  steel,  lead,  or 
tungsten  are  optimum  in  some  cases  and  composite  metal  projectiles  are  a 
way  of  achieving  this  optimum.  In  7.62  mm  and  larger  sites,  bullets 
involving  three  or  more  materials  are  not  unusual.  Where  composite  pro¬ 
jectiles  are  indicated  anyway,  consideration  should  also  be  given  to 
whether  the  amount  and  portioning  of  the  materials  can  be  managed  so  as 
to  achieve  u  more  optimum  design  as  wall  as  sarving  their  original  purpose, 

C.  Usefulness  of  the  Tabulated  Data 

At  first  glance  it  might  appear  that  the  tabulated  data  are  for  very 
specific  projectiles  under  specific  constraints,  i.e.,  specific  and  unique 
data  points.  In  that  the  study  was  a  mapping  exercise,  they  should  more 
correctly  be  viewed  as  coordinate  points  within  the  map,  As  such,  the 
data  provide  a  means  of  exploring  more  territory  than  that  represented 
by  the  cases  in  the  tables.  No  attempt  will  be  made  in  this  section  to 
illustrate  or  even  list  the  many  and  varied  ways  the  data  can  be  used. 

A  few  illustrations  will  be  cited  or  illustrated  hopefully  to  induce  the 
reader  to  think  of  others.  In  addition  to  the  simple  and  elementary 
examples  used  here,  a  separate  appendix  is  devoted  to  the  solution  of 
sample  problems  utilising  the  tabulated  data. 

The  results  tabulated  are  primarily  the  trajectories,  the  remaining 
velocity,  and  the  remaining  enargy  for  the  various  particular  cases. 
Secondarily,  those  results  that  were  necessary  to  obtain  the  earlier  ones, 
such  as  the  computed  aerodynamic  data  and  the  computed  inertial  proper¬ 
ties,  are  also  given.  These  results  can  be  used  in  various  wonderful 
ways.  Among  these  are: 

1,  Subfamilies  of  the  actual  esaos  con  be  plotted  to  determine 
trends  or  sensitivities.  For  example,  for  *  given  caliber  and  shape, 
one  can  investigate  the  effect  of  «  particular  parameter,  e.g,,  bullet 
weight  (or  density)  on  remaining  velocity  and  energy. 
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2,  New  concepts  or  proposals  arise,  many  of  which  may  be  near  a 
given  case  or  bounded  between  two  cases.  Hence  the  proposed  performance 
can  be  often  roughly  checked  or  missing  elements  of  performance  generally 
determined  rather  quickly.  Further,  the  proposed  performance  can  be  judged, 
in  the  comparative  sense,  within  the  context  of  the  full  spectrum  of  small 
arms  projectiles. 

3.  Many  new  cases  can  be  interpolated  between  those  tabulated  and 
are  implicit  in  the  cases  given.  For  example,  the  high  impulse  case  for 
a  given  projectile  and  caliber  contain.-;  the  velocity  and  energy  history 
information  for  all  lower  impulse  cases--although  over  a  shorter  range. 

The  following  illustrates  this  feature  for  velocity: 


The  curve  is  for  a  tabulated  case  where  the  muzzle  velocity  is  Vq.  If, 
for  the  same  projectile,  one  is  interested  in  a  lower  initial  velocity, 
say  Vlf  one  simply  comes  across  to  the  intersection  at  A  and  constructs 
a  new  range  table  with  origin  at  point  A. 

These  three  examples  of  how  the  tabulated  data  can  be  used  are  cited 
simply  as  representative  of  more  that  can  be  found  in  the  appendix  devoted 
to  that  purpose. 
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To  the  degree  that  we  have  chosen  wisely  our  variables  and  their 
magnitudes,  the  report  should  present  a  very  comprehensive  coverage  of 
the  shapes  of  projectiles  that  might  be  of  interest  in  small  arms.  At 
the  very  least,  we  have  brought  together  under  one  cover  a  wealth  of 
information,  under  comparable  conditions,  which  either  did  not  exist 
before  or  was  scattered  in  hundreds  of  references. 

IV.  GUIDE  TO  SECTIONS  AND  PAGES 

The  tabulated  data  are  presented  in  sections — each  section  devoted 
to  one  of  the  shapes  of  Figure  1  and  containing  all  data  relevant  to  that 
particular  shape.  The  sections  are  ordered  (roughly)  in  increasing  L/D, 
The  following  is  a  listing  of  the  order  with  a  brief  description  of  each 


shape: 

Symbol 

Description  L/D 

.(Approx.) 

Page 

CB-1 

M-193  type,  blunt  nose,  ogive  head, 
short  boattail 

3.6 

71 

CB-2 

M-118  type,  less  blunt,  ogive  head, 
longer  boattail 

4.2 

101 

CB-3 

IWK  type,  least  blunt,  ogive  head,  no 
boattail 

5.0 

131 

AR-1 

Long  secant  ogive,  boattail 

5.5 

161 

AR-2 

Longer  secant  ogive,  no  boattail 

5.5 

191 

C-l 

6°  total  angle  cone 

9.5 

221 

C-2 

8°  total  angle  cone 

7.2 

251 

C-3 

10°  total  angle  cone 

5.7 

281 

CF-1 

8°  total  angle  cone,  4°  total  angle 
flare 

8.4 

311 

CF-2 

10°  total  angle  cone,  4°  total  angle 
flare 

7.6 

341 

CC-1 

6°  total  angle  cone,  2-caliber  cylinder 

11.  S 

371 

CC-2 

6°  total  angle  cone,  4-caliber  cylinder 

13.9 

401 

CC-3 

8°  total  angle  cone,  3-caliber  cylinder 

10.2 

431 

FL-1 

M-144  type 

21.4 

461 

SC-1 

Bimetal  similar  to  CC-1 

11.5 

491 
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Each  page  within  a  section  is  numbered  serially  in  the  lo”er  right- 
hand  comer,  e.g,,  CB-1-1,  CB-2-2,  AR-2-3,  etc.  The  first  three  pages 
of  each  section  contain  details  describing  the  particular  shape  treated 
in  that  section.  Page  No.  1  of  each  section  contains  a  sketch  with 
physical  dimensions  and  aerodynamic  data.  Page  No.  2  shows  drag  coeffi¬ 
cient  (Cqq)  vs.  Mach  number,  Un  page  3  is  normal  force  coefficient, 
center  of  pressure  vs.  Mach  number  and  static  moment  coefficient  vs.  Mach 
number. 


Each  page  of  ballistic  data,  within  a  section,  contains  a  heading 
describing  the  projectile  pertinent  to  the  data  on  that  page  and  the  con¬ 
straints  on  the  trajectory.  The  ballistic  data  in  the  top  center  of  the 
page  is  the  data  for  the  projectile  without  a  drag-reducing  tracer.  The 
tabulation  in  the  lower  portion  is  that  for  the  projectile  with  a  drag- 
reducing  tracer. 


The  information  in  the  heading  Js  as  follows: 

Caliber:  Bore  diameter  of  weapon 

Impulse:  Recoil  momentum  of  weapon  due  to 

projectile,  sabot,  and  propellant 
gases  with  no  compensating  device 
at  the  muzzle 


Projectile  Weight:  Flight  projectile  weight  as  it 

leaves  the  muzzle 


Projectile  Diameter: 


Average  Density: 


Drag  Reducer  Weight: 
Charge  Weight: 


Sabot  Weight: 


Diameter  of  the  projectile 
(Diameter  of  a  cone  flare  is  the 
diameter  at  the  juncture  of  the 
cone  section  and  the  flare.) 

As  represented,  this  is  the  density 
of  a  homogeneous  body  with  the 
volume  of  this  shape  and  size. 

Weight  of  drag  reducing  tracer 
Zero  for  non-tracer  trajectory 

Weight  of  propellant  charge  neces¬ 
sary  to  attain  tabulated  muzzle 
velocity.  (See  appendix.  Interior 
Ballistics,  for  assumptions.) 

Weight  of  2-caliber  nonmetallic  sabot 
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Twist  Rate:  Rifling  necessary  (in  units  of  revolutions/ 

inch  of  travel)  to  stabilize  the  homogeneous 
body  of  the  tabulated  density.  Nonhomogeneous 
projectiles,  of  the  same  average  density, 
would  require  a  different  twist  rate.  N.A. 
appears  if  stabilization  is  by  other  than  spin, 
or  if  the  launch  velocity  is  less  than  Mach  1.0. 

The  latter  convention  was  adopted  on  the  assump¬ 
tion  that  velocities  lower  than  this  are  of  no 
interest  in  the  rifle  role. 

Pet  Drag  Change/  (Read  percent  drag  change  per  degree  yaw  squared) 

(Deg  Yaw)**2:  A  measure  of  the  sensitivity  of  drag  due  to  yaw. 

For  example,  if  Pet.  Drag  Change/ (Deg.  Yaw)**2 
is,  say,  0.78,  then  a  2°  yaw  will  induce  an 
effect  of  (2) 2  *  0.78  ■  5.12%  drag  change. 

The  information  in  the  tables  is  as  follows: 

The  data  in  the  tables  represent  a  point  mass  trajectory  for  the 
projectile,  under  the  conditions,  described  in  the  heading.  The  angle 
of  fire  is  that  required  to  reach  1100  met<  rs  with  100  mils  as  the  maximum 
allowable  angle  of  elevation. 

Columnar  data  is:  range,  height,  time  of  flight,  angle  of  fall, 
velocity,  energy,  and  change  in  velocity  for  a  unit  change  (%)  in  drag. 
Note  that  there  are  two  lines  for  zero  range.  They  differ  in  that  the 
energy  in  line  one  includes  the  sabot  weight  and  line  two  only  the  pro¬ 
jectile  weight.  The  angle  of  fall  is  the  angle  of  the  velocity  vector 
with  respect  to  the  horizontal.  The  D(V)/D  (percent  drag  change)  is  the 
change  in  remaining  velocity  at  the  given  range  for  an  increase  of  one 
percent  in  drag. 

The  tabular  values  in  the  lower  half  are  for  the  same  round  but 
with  a  drag-reducing  tracer. 

Each  section  is  concerned  with  one  shape  and  the  parameters  of 
caliber,  impulse,  and  density  were  varied  in  the  same  sequence  for  each 
shape.  As  a  consequence,  comparable  conditions  are  found  on  the  same 
section  page  number  within  each  section  as  follows  for  full-bore 
projectiles: 
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Section  Page  No, 

Caliber 

(ran) 

Impulse 
(lb.  sec.) 

Average  Density 
gm/cc 

4 

5.56 

.8 

7.8  (  steel) 

S 

5.56 

1.2 

7.8  " 

6 

5,56 

2.1 

7.8  " 

7 

5,56 

.8 

11.0  (  lead) 

8 

5.56 

1.2 

11.0  " 

9 

5,56 

2.1 

11.0  " 

10 

5.56 

.8 

16.7  (  tungsten) 

11 

5.56 

1.2 

16.7  " 

12 

5.56 

2.1 

16.7  " 

13 

6,50 

.8 

7.8 

14 

6.50 

1.2 

7.8 

IS 

6.50 

2.1 

7.8 

16 

6.50 

.8 

11.0 

17 

6.50 

1.2 

11.0 

18 

6.50 

2.1 

11.0 

19 

6.50 

.8 

16.7 

20 

6.50 

1.2 

16.7 

21 

6.50 

2.1 

16.7 

22 

7.62 

.8 

7.8 

23 

7.62 

1.2 

7.8 

24 

7.62 

2.1 

7.8 

25 

7.62 

.8 

11.0 

26 

7,62 

1.2 

11.0 

27 

7,62 

2.1 

11.0 

28 

7,62 

.8 

16.7 

29 

7.62 

1.2 

16.7 

30 

7.62 

2.1 

16.7 

For  subcaliber  projectiles  there  are  small  departures  from  the  format 
just  described.  These  are: 

(1)  The  flechette  does  not  have  a  trajectory  associated  with  a 
drag -reducing  tracer. 
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[2)  The  bi-metal  subcaliber  is  concerned  with  one  shape  but  with 
emphasis  on  diameter  as  a  prime  variant. 

As  a  consequence,  the  tabulations  are  best  viewed  in  this  fashion: 


Caliber 

(mm) 

Projectile 

Weight 

igrams) 

Projectile 

Diameter 

(mm) 

Impulse 

0.8  lb. sec. 
See  page  No. 

Impulse 

1.2  lb. sec. 
See  page  No. 

Impulse 
2.1  lb, sec. 
See  page  No, 

5.56 

.27 

2.54 

4 

5 

6 

5.56 

.46 

3.05 

7 

8 

9 

5.56 

.52 

3.18 

10 

11 

12 

5.56 

.59 

3.30 

13 

14 

IS 

5.56 

.73 

3.56 

16 

17 

18 

5.56 

.81 

3.68 

19 

20 

21 

5.5b 

.90 

3.81 

22 

23 

24 

5.56 

1.10 

4.06 

25 

26 

27 

5.56 

1.32 

4.32 

28 

29 

30 

5.56 

1.56 

4.57 

31 

32 

33 

5.56 

1.84 

4.83 

34 

35 

36 

5.56 

2.14 

5.08 

37 

38 

39 

5,56 

2.82 

5.56 

40 

41 

42 

6.50 

.27 

2.54 

43 

44 

45 

6.50 

.46 

3.05 

46 

47 

48 

6,50 

.52 

3.18 

49 

50 

51 

6.50 

.59 

3.30 

52 

53 

54 

6.50 

.73 

3.56 

55 

56 

57 

6.50 

.81 

3.68 

58 

59 

60 

6.50 

.90 

3.81 

61 

62 

63 

6.50 

1.10 

4.06 

64 

65 

66 

6.50 

1.32 

4.32 

67 

68 

69 

6.50 

1.56 

4.57 

70 

71 

72 

6.50 

1.84 

4.83 

73 

74 

75 

6.50 

2.14 

5.08 

76 

77 

78 

6.50 

2.82 

5.56 

79 

80 

81 

6,50 

3.68 

6.10 

82 

83 

84 
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Caliber 

Cram) 

Projectile 

Weight 

(grama) 

Projectile 

Diameter 

(ram) 

Impulse 

0.8  lb, sec. 
saa  paga  No. 

Impulse 

1.2  lb. sec. 
saa  page  Wo. 

Impulse 
2.1  lb. sec. 
See  page  No, 

7.62 

.27 

2,54 

85 

86 

87 

7.62 

.46 

3.05 

88 

89 

90 

7.62 

.52 

3.18 

91 

92 

93 

7.62 

.59 

3.30 

94 

95 

96 

7.62 

.73 

3.56 

97 

98 

99 

7.62 

.81 

3.68 

100 

101 

102 

7.62 

.90 

3.81 

103 

104 

105 

7.62 

1.10 

4.06 

106 

107 

108 

7.62 

1.32 

4.32 

109 

110 

111 

7.62 

1.56 

4.57 

112 

113 

114 

7.62 

1.84 

4.83 

115 

116 

117 

7.62 

2.14 

5.08 

118 

119 

120 

7.62 

2.82 

5.56 

121 

122 

123 

7.62 

3.68 

6.10 

124 

125 

126 

7.62 

4.70 

6.60 

127 

128 

129 

7.62 

5.86 

7.11 

130 

131 

132 

7.62 

7.45 

7.62 

133 

134 

135 

30 


Figure  1.  Projectile  Shapes  Considered  In  Study 
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REMAINING  ENERGY  JOULES 
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REMAINING  ENERGY 


RANGE  400 M 

BORE  CALIBER  9  66  MM 

PROJECTILE  DENSITY  1B.70  Q/CO 

IMPULSE  .8  LB-SEC  g2 


REMAINING  ENERGY  JOULES 


5000 


RANGE  400 M 

BORE  CALIBER  6.80  MM 

PROJECTILE  DENSITY  11.00  fl/eo 

IMPULSE  .6  LB -SEC  £2 
1.2  LB-SEC  ■ 

2.1  LB-SEC  S3 
TRACER  Q 


PROJECTILE  SHAPE 


Figure  6.  Remaining  Energy  for  Full  Bore  Projectiles. 


REMAINING  ENERGY  JOULES 


REMAINING  ENERGY  JOULES 


REMAINING  ENERGY  JOULES 


RANGE  400 M 

BORE  CALIBER  7.62  MM 

PROJECTILE  DENSITY  11.00  g/cc 

IMPULSE  .6  LB-SEC  Q 

1.2  LB -SEC  ■ 

2.1  LB- SEC  ES 

TRACER  G 


2000 


CBI 

CB2 

CBS 

ARI 

ARE 

Cl 

CF2 

CCI 

CC2 

CC3 

PROJECTILE  SHAPE 


Figure  9.  Remaining  Energy  for  Full  Bore  Projectiles. 


REMAINING  ENERGY  JOULES 


3000 


RANGE  400  M 

BORE  CALIBER  762  MM 

PROJECTILE  OENSITY  l«. 70  fl/oo 

IMPULSE  .8  LB-SEC  ^ 

1.2  LB-SEC  | 

2.1  LB- SEC  (£3 

TRACER  □ 


DID  NOT  REACH  RANGE  + 


2000 


PROJECTILE  SHAPE 


Figure  10.  Remaining  Energy  for  Full  Bore  Projectiles. 
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REMAINING  ENERGY  JOULES 


REMAINING  ENERGY  JOULES 


RANGE  1100  METERS 


PROJECTILE  SHAPE 


Figure  12.  Remaining  Energy  For  Full  Bore  Projectiles. 
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REMAIN IN6  ENERGY  JOULES 


2000 1 — 


1 500 


1000 


600 


RANQE  1100  METERS 
BORE  CALIBER  6.56  MM 
PROJECTILE  DENSITY  16.70  g/ee 
IMPULSE  .6  LB -SEC  E2 
1.2  LB -SEC 
2.1  LB -SEC 
TRACER 

DIO  NOT  REACH  RANOE  + 


II! 


|cbi|cm| 


CF2  CCI  CC2  CC3 


REMAINING  ENERGY  JOULES 


RANGE  1100  METERS 
BORE  CALIBER  6.60  MM 
PROJECTILE  DENSITY  11.00  fl/Ofi 
IMPULSE, •  LB-SEC  (£2 
1.2  LB-SEC  ■ 

2.1  LB -SEC  O 
TRACER  f”! 


DID  NOT  REACH  RAN9E  + 


CBI  CB2  CBS  ARM  AR2  Cl  C2  C3  CPI  CF2  CCI  CC2  CCS 


PROJECTILE  SHAPE 


Figure  15,  Remaining  Energy  For  Full  Bore  Projectiles. 
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REMAINING  ENERGY  JOULES 


I 


20001 


RANGE  1 100  METERS 
BORE  CAL  *BER  7.G2  MM 
PROJECTILE  DENSITY  11.00  fl/to 
IMPULSE  .•  LB* SEC  (£3 
1.2  LB -SEC  ■ 

2.1  LB 9  SEC  £3 
TRACER  □ 

DID  NOT  REACH  RANGE  + 


CGI  I  C62  I  CBS  I  ARI  I  AR2  I  Cl  I  C2  I  CS  I  CFI  I  CP2  I  CCI  I  CCS  I  CCS 


PROJECTILE  SHAPE 

Figure  18.  Remaining  Energy  For  Full  Bore  Projectiles. 
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REMAIN  IN6 


.00  .10 

.10 

.20 

.20 

.90  INCH 

I  2  3 

1  1 

4 

8 

•  7 

FRACTION 

FULL  BORE 

1  MM 

r  i  i  i  ™i 

,1  1  3  4  6 

.8  .r  .« 
PROJECTILE 

i  i 

•  l.O 

DIAMETER 

Figura  21.  Ramoining  Emrgy  for  Sub  Collar  Projectiles. 


REMAINING  ENERGY  JOULES 


3000 


2000 


1000 


0 


BORE  CALIBER  5.5B  MM 
RANGE  400  METERS 
IMPULSE  2.1  LB-SEC 

- TRACER 

- NO  TRACPR 

■h  FLECHETTE 


/ 

_ I _ i _ 1 _ L _ 1 _ I 

.09  10  .19  .  20  .  28  .  30  INCH 

l  i  l  i  “ ■  i  l 

l  2  S  4  8  •  7  •  M 

■T"TM . T  '  I  '■  r--"  r . '1  T  FRACTION 

2  8  .4  .8  •  T  .«  •  io  FULL  BORE 

PROJECTILE  DIAMETER 


Figure  22.  Remaining  Energy  For  Sub  Caliber  Projectiles. 
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.OB  .10  IB  .20  .26  .30  INCH 


r~"  i  r  1  t  ■  ■  i  1  ■  i  i 

I  2  3  4  5  9  7 

— p-.—.y,-  T— "-r  |— --'T"  |  I  FRACTION 

.2  .3  .4  .9  .9  .7  .9  .9  1.0  FULL  B0Bt 

PROJECTILE  DIAMETER 


Figure  23.  Remaining  Energy  For  Sub  Caliber  Projectiles. 


REMAINING  ENERGY  JOULES 


3000*—  BORE.  CALIBER  S.80  MM 
RANGE  400  METERS 
IMPULSE  1.2  LB-SEC 

-  TRACER 

- NO  TRACER 

-  -H  PLECHETTE 

▲  CCI  -  WITH  TRACER  TIO  fl/We 
A  CCI  -  WITHOUT  TRACER  7S0  fl/eo 


2000 


2 


i  r 


3  4 


|  |  FRACTION 

•  1.0  FULL  BORK 


PROJECTILE  DIAMETER 

Figure  24  Remaining  Energy  For  Sub  Caliber  Projectiles. 


REMAINING  ENERGY  JOULES 


sooo 


2000 
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.oe 
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.10 
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.20 


26 


.90  INCH 


1“ 


•  MM 


i  1  — r - t - r - 1 - r 

4  6  I  7  I  I 

PROJECTILE  DIAMETER 


TRACTION 


1.0  TULL  BOM 


Fiflun  25.  Remaining  Entrgy  For  Sub  Caliber  Projectiles. 
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REMAINING  ENERGY  JOULES 


3000  r  BORE  CALIBER  7.62  MM 
RANGE  400  METERS 
IMPULSE  l.t  LB- SEC 

-  - TRACER 

- NO  TRACER 

PLECHETTI 

▲  COI  -  WITH  TRAOER  7.80  g/oo 
A  CCI- WITHOUT  TRACER  7.SOg/oo 


2000 


li.70 


ll  00 9/qo4 
7,IO|Al«  + 


.30  INCH 


-I  FRACTION 
1.0  PULLIORt 


PROJECTILE  01  AM  ITER 


Figure  27  Remaining  Energy  For  Sub  Caliber  Projectiles. 
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Figura  29.  Remaining  Energy  For  Sub  Caliber  Projectiles. 


REMAINING  ENERGY  JOULES 


1500 


BORE  CALIBER  5.56  MM 
RANGE  1100  METERS 
IMPULSE  1.2  LB -SEC 


- TRACER 

- NO  TRACER 

+  FLECHETTE 

▲  CCI -WITH  TRACER  7*0  fl/cc 
A  CCI-  WITHOUT  TRACER  7.80 9/ce. 


r— — — -r— — r— —  '—r-'.-1 — r— — — —r—  -  -  i  i 

I  2  3  4  8  6  7  8  M 

1 - r —  "1 - 1 - 1 - r - f - T - FRACTION 

I  2  3  .4  5  .6  .7  .8  .9  1.0  FULL  BORE 

PROJECTILE  DIAMETER 

Figure  30.  Remaining  Energy  For  Sub  Caliber  Projectiles 
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Ill  I  II  I 

12  3  4  3  6  7 

r— | - 1—1 - I - 1 - 1 - 1 - 1 - 1  FRACTION 

I  .2  .3  .4  .6  .6  .7  8  9  1.0  FULL  BORE 

PROJECTILE  DIAMETER 


Figure  31.  Remaining  Energy  For  Sub  Caliber  Projectiles. 


REMAINING  ENERGY  JOULES 


BORE  CAUSER  6.50  MM 
RANGE  1100  METERS 
IMPULSE  0.8  LB-SEC 

- TRACER 

- NO  TRACER 

+  FLECHETTE 

▲  CCI-WITH  TRACER  780  g/oo 
A  CGI- WITHOUT  TRACER  7.  BOg/OC 


1670  g/cc  + 


1 1  00g/ce  + 
7  .80  g/ce  + 


.30  INCH 


T - | - 1 - 1 - 1 - 1 - 1 - 1  FRACTION 

3  A  .8  .6  7  .8  .9  1.0  FULL  B0RE 

PROJECTILE  DIAMETER 


Figure  32.  Remaining  Energy  For  Sub  Caliber  Projectiles. 
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1900 


1000 


r  I  6 .70  j/cc  + 


900 


BORE  CAUSER  6.90  MM 
RANGE  MOO  METERS 
IMPULSE  2.1  LB-SEC 

- TRACER 

- NO  TRACER 

+  FLECHETTE 

▲  CCI-  WITH  TRACER  780  g/oo 
A  CCI-  WITHOUT  TRACER 780g/ce/ 


1 1  00g/ec  + 
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Figure  34.  Remaining  Energy  For  Sub  Caliber  Projectiles. 


BORE  CALIBER  7.62  MM 
RANGE  MOO  METERS 
IMPULSE  1.2  LB -SEC 

- TRACER 

- NO  TRACER 

+  FLECHETTE 

A  CCI  -  WITH  TRACER  7.B0  Q/90 
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Figure  36.  Remoining  Energy  For  Sub  Caliber  Projectiles. 


TABULATED  DATA 
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receding  page  bunk 


CB  I 


ALL  DIMENSIONS  ARE  IN  CALIBERS 

Axial  Radius  of  Gyration  ■  0.328  Cal.  Wetted  Area  »  9.02  Cal.2 

3 

Transverse  Radius  of  Gyration  -  0.847  Cal.  Volume  >  1.97  Cal. 


Center 

of  Mass 

(Nose) 

■  7.30  Cal.  Length 

-  3.65 

Cal. 

Mach 

No. 

C°0 

c“. 

*“D  CN 

U0  SFt  uW 

(Tracer)  1 

\ 

.4  * 

.165 

.127  1.9 

1.13 

2.23 

.8  * 

.  155 

.117  2.0 

1.15 

2.30 

.92* 

.188 

.143  2.3 

1.28 

2.35 

1.02* 

.260 

.247  2.6 

1.40 

2.34 

1.1  * 

.432 

.764  2.75 

1.50 

2.20 

1.2  * 

.432 

.261  2.9 

1.56 

2.16 

1.5  * 

.393 

.257  3.0 

1.61 

2.06 

2.0 

.339 

.115 

.224  .042  .182  2.9 

1.63 

1.94 

2.5  * 

.297 

.209  2.75 

1.62 

1.86 

3.0  * 

.265 

.192  2.62 

1.62 

1.78 

3.5  * 

.238 

.178  2.55 

1.60 

1.78 

4.0  * 

.215 

.164  2.52 

1.59 

1.78 

4.5  * 

.196 

.154  2.50 

1.59 

1.78 

CD  (Mach  -  2.5)  -  2.90 
o2 

^Estimated  data 
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PRECEDING  PAGE  BLANK 


MACH  NO. 


TYPE  CB  1  CALIBER 

PROJ.  Wf  2.632  GRAMS 
DRAG  ROCK.  mT.  0.000  GRAMS 
TWIST  HATE  REV./  9.8  IN. 

KANGt  height  Tor 

M  M  SEC 


5.56  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  DIA.  5.56  MM  IMPULSE  0.8  LB.  SEC. 

CHG.  MT.  0.96  GRAMS  SABOT  MT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  VAM>**2  0.76 

ANG  OF  FALL  V  ENERGY  D|VI/0(PCT.  DRAG! 
MILS  M/SEC  JOULES  M/SEC/PtT 


0 

0.00 

0.00 

35.9 

0 

0.00 

0.00 

35.9 

50 

1.75 

0.06 

35.3 

100 

3.4  /, 

0.12 

34.6 

1  50 

5.14 

0.  19 

33.7 

200 

6.7  7 

0.26 

32.6 

2  5u 

8.34 

0.34 

31.3 

30u 

9.84 

0.43 

29.6 

350 

11.25 

0.53 

27.6 

40  0 

12.55 

0.64 

25.0 

4  50 

13.70 

0.  77 

21.8 

500 

14.68 

0.92 

17.6 

550 

15.43 

1.07 

12.7 

600 

15.93 

1.24 

7.3 

650 

16.14 

1.41 

1.2 

700 

16.04 

1.59 

-5.4 

750 

15. 61 

1.78 

-12.6 

800 

14.80 

1.98 

-20.5 

8  50 

13.59 

2.19 

-29.2 

900 

11.94 

2.41 

-38. 6 

950 

9. BO 

2.64 

-48.9 

1000 

7.1  3 

2.87 

-60.  1 

106o 

3.88 

3.12 

-72.5 

1100 

0.00 

3.38 

-85.9 

1121 

lWz 

801 

667 

551 

449 

363 

290 

228 

\li 

l« 

10* 

95 

87 

80 

73 

67 

61 

56 

Ik 


0.0 

0.0 

-0.7 

-1.4 

-2.0 

-2.6 

-1.1 

-3.5 

-1.9 

-4.2 

-4.3 

-3.8 

-2.4 

-1.9 

-1.8 

-1.8 

-1.8 

-1.8 

-1.8 

-1.9 

-1.9 

-1.9 

-1.9 

-2.0 


DRAG  HUGH.  WT.  0.151  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  1.19 


ANGt 

HE  IGHT 

M 

M 

0 

0.0  0 

0 

0.00 

50 

1.03 

100 

2.0  3 

1 5(J 

2.99 

200 

3.9  1 

250 

4.78 

300 

5.60 

350 

6.36 

400 

7.06 

450 

7.67 

500 

8.20 

S5o 

8.6  1 

600 

8.9  1 

650 

9.07 

700 

9.05 

750 

8.85 

800 

3.43 

850 

7.76 

900 

6.8  3 

950 

5.6  l 

1000 

4.08 

1050 

2.22 

1 100 

0.0  0 

T  OF 
SEC 


0.00 
0.00 
0.06 
0.11 
0.18 
0.24 
0.32 
0.39 
0.47 
0.56 
0.65 
0.75 
0.86 
0.98 
l.  10 
1.24 
1.38 
1.53 
1.70 
1.86 
2.04 
2.22 
2.41 
2.60 


ANG  OF  FALL 

V 

ENFRGY 

MILS 

M/SEC 

JOULES 

21.3 

923 

1121 

21.3 

923 

1121 

20.6 

871 

998 

19.9 

19.1 

m 

885 

783 

18.3 

727 

692 

17.3 

6B2 

609 

16.1 

640 

534 

14.8 

598 

466 

13.3 

558 

405 

11.6 

9.6 

519 

482 

m 

7.3 

448 

259 

4.6 

415 

223 

1.4 

385 

191 

-2.2 

357 

164 

-6.4 

333 

It3 

-11.2 

317 

128 

-16.4 

-22.0 

304 

292 

108 

-28.1 

282 

100 

-34.6 

272 

93 

-41.6 

263 

87 

-49.1 

254 

81 

D(V)/0(PCT.  DRAG) 
M/SEC/PCT 


0.0 

0.0 

-0.5 

-1.0 

-1.4 

-1.8 

-2.2 

-2.5 

-2.9 

-':f 

-3.7 
-3.8 
-3.9 
-4.0 
-3.9 
-3.7 
-3.0 
-2.4 
-2.  I 
-2.1 
-2.0 
-2.0 
-2.0 
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CB-1-4 


TYPF  CB 

1 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY 

7.80  GRAMS/CC. 

PROJ.  «T 

2.632  GRAMS 

PROJ.  01  A.  5 

• 

4/1 

O' 

X 

It 

IMPULSE 

1.2  LB.  SEC. 

DRAG  RDCR . 

WT.  0 

.000  CRAMS 

CHC.  WT. 

1.79  GRAMS  SABOT 

WT.  0.000  GRAMS 

TWIST  RATE 

REV. 

/  9.9  IN. 

PCT.  drag 

CHANGE 

/  (DEG.  YAW  1 **2  0.76 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY 

D(V>/Q(PCT.  ORAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SFC/PCT 

0 

0.00 

0.00 

21.0 

1207 

1917 

0.0 

0 

0.00 

0.00 

21.0 

1207 

191/ 

0.0 

50 

1.02 

0.04 

20.6 

1127 

1672 

-0.6 

100 

2.02 

0.09 

20.2 

1049 

1448 

-1.5 

150 

3.00 

0.14 

19.7 

973 

1246 

-2.3 

200 

3.96 

0. 19 

19.1 

899 

1063 

-2.9 

250 

4. 88 

0.26 

18.4 

82  7 

900 

-3.6 

000 

5.7  7 

0.31 

17.6 

75  7 

755 

-4.  1 

350 

6.62 

0.38 

16.  7 

690 

62  7 

-4.7 

400 

7.41 

0.46 

15.5 

626 

516 

-5.  1 

450 

“.14 

r' .  54 

14.1 

565 

419 

-5.5 

500 

8.80 

r>  ■  4 

12.4 

506 

137 

-5.8 

550 

9.36 

.  74 

10.2 

452 

4 

168 

-6.0 

60u 

9.80 

0.86 

7.4 

4QQ 

4 

111 

-6.2 

650 

10.08 

0.99 

3.9 

355 

1 

166 

-6.1 

700 

10.17 

1.14 

-0.5 

323 

I 

137 

-5.0 

750 

10. 03 

1.30 

-5.6 

305 

I 

122 

-3.  1 

aoo 

9.62 

1.47 

-11.3 

290 

i 

111 

-2.5 

850 

8.92 

1.64 

-17.5 

277 

1 

L01 

-2.3 

900 

7.91 

1.83 

-24.3 

265 

92 

-2.2 

950 

6.54 

2.02 

-31.8 

254 

85 

-2.2 

1000 

4.79 

2.22 

-39.9 

243 

77 

-2.2 

1050 

2.62 

2.43 

-48.7 

232 

71 

-2.3 

1100 

0.00 

2.66 

-58.4 

222 

65 

-2.3 

ORAC.  RUCK. 

WT.  0.151 

GRAMS 

PCT.  URAG 

CHANGE  / 

( DEG.  YAWI **2  1.19 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

0 ( V ) /O ( PCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

11.2 

1207 

1917 

0.0 

0 

0.00 

0.00 

11.2 

1207 

1917 

0.0 

50 

0.54 

a. 04 

10.9 

1147 

1731 

-0.6 

100 

1.0  7 

0.09 

10.5 

1089 

1558 

-1.2 

150 

1.57 

0.13 

10.0 

1032 

1399 

-1.7 

200 

2.05 

O.lfl 

9.5 

977 

1252 

-2.2 

25o 

2.51 

0.24 

9.0 

923 

1117 

-2.7 

30U 

2.9  3 

0.29 

8.3 

871 

994 

-3.  1 

350 

3.3  3 

0.35 

7.6 

821 

881 

-3.5 

400 

3.69 

0.41 

6.9 

773 

7  BO 

-3.8 

450 

4.00 

0.48 

6.0 

726 

688 

-4.2 

500 

4.28 

0.55 

5.0 

682 

605 

-4.4 

550 

4.80 

0.63 

3.8 

639 

531 

-4.7 

600 

4.66 

0.71 

2.5 

597 

463 

-5.0 

650 

4.75 

0.80 

1.0 

557 

402 

-5.2 

700 

4.76 

0.89 

-0.7 

518 

347 

-5.4 

750 

4.68 

0.99 

-2.1 

481 

299 

-5.6 

800 

4.50 

1.10 

-5.1 

446 

257 

-5.6 

8  50 

4.19 

1.21 

-7.8 

414 

220 

-5.6 

900 

3.74 

1.34 

-10.9 

383 

189 

-5.6 

950 

3.12 

1.47 

-14.6 

356 

162 

-5.5 

1000 

2.31 

1.62 

-18.8 

332 

141 

-5.0 

1050 

1.28 

1.77 

-23.6 

316 

127 

-4.2 

1 100 

0.00 

1.94 

-28.8 

303 

lib 

-3.3 
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CB-1-5 


TYPE  CB  1 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY 

7.80 

GRAMS/CC. 

PROJ.  W T  2 

.632  GRAMS 

PROJ.  DU.  5 

.56  MM 

IMPULSE 

2.1 

LB.  S  EC . 

OK  AO  RDCR  . 

wr.  o 

.000  GRAMS 

CHG.  MT • 

4.03  GRAMS  SABOT 

MT.  0 

.000  GRAMS 

TWIST  KATE 

REV. 

/  9.9  IN. 

PCT*  DRAG 

CHANGE 

/  (OEG.  VAW)**2 

0.76 

RANGfc 

H 

height 

M 

TOE 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SEC 

ENERGY 

JOULES 

0(V)/0jPCT.  DRAG) 
M/ SEC/PCT 

0 

0.00 

0.00 

10. 4 

1554 

3178 

0.0 

0 

0.00 

0.00 

10.4 

1554 

3178 

0.0 

50 

0.5  l 

0.03 

10.2 

1469 

284  1 

-0.8 

100 

1.00 

0.07 

10.0 

1386 

25  7 

-1.7 

150 

1.49 

0.11 

9.  7 

1303 

2234 

-2.5 

20U 

1.90 

0.14 

9.4 

1222 

1964 

-3.2 

2  50 

2.4  l 

0.19 

9.0 

1142 

1715 

-4.0 

100 

2.65 

0.2  3 

8.6 

1063 

1487 

-4.7 

350 

3.2b 

0.28 

8.1 

981 

r 

1281 

-5.3 

400 

450 

3.65 

4.01 

0.33 

0.39 

7.6 

6.9 

tti 

> 

> 

1095 

928 

-5.9 

-6.5 

600 

4.3  3 

0.45 

6.2 

77( 

) 

780 

-7.0 

550 

4.62 

0.52 

5.2 

703 

i 

649 

-7.4 

600 

4.85 

0.60 

4.1 

63( 

» 

535 

-7.8 

650 

5.03 

0.66 

2.6 

II* 

» 

436 

“8.1 

700 

6.1  1 

0.71 

1.1 

f 

351 

-8.3 

750 

4.14 

0.07 

-1.0 

461 

280 

-8.4 

800 

5.0  3 

0.99 

“2*  i 

409 

221 

173 

-8.5 

650 

4.76 

1.12 

-7.  1 

362 

-0.3 

900 

4.34 

1.26 

-11.3 

327 

141 

-7.3 

950 

3.6  1 

1.42 

-16.  3 

308 

til 

-5.1 

1000 

2.74 

1.59 

-21.9 

293 

279 

-3.4 

1050 

1.5  3 

1.76 

-28.0 

103 

-3.0 

1 100 

0.00 

1.95 

-34.  t 

267 

99 

-2.H 

CRAG  ROLR. 

wr.  o.i5i 

GRAMS 

PCT.  DRAG  CHANGE  / 

(OEG.  Y  AM ) **2 

1.  19 

RANGt 

HF.  lUHT 

TUF 

ANG  OF  FAIL 

V 

ENFRGY 

0 ( V ) / D ( PCT .  DRAG) 

9 

M 

SFC 

MILS  M/SEC 

JOULES 

M/ SCC/ PCT 

0 

0.00 

0.00 

5.7  I 

L554 

3178 

0.0 

0 

0.00 

0.00 

5.7 

L554 

3178 

0.0 

50 

0.27 

0.03 

5.4  ] 

L488 

2910 

-0.7 

100 

0.5  3 

0.07 

5.2  1 

1422 

2659 

-1.3 

150 

0. 7  9 

0.  10 

4.9  1 

L358 

2423 

2203 

-1.9 

200 

1.02 

0.  14 

4.7  j 

L296 

1234 

-2.5 

250 

1.25 

0.18 

4.4  1 

1997 

-3.1 

300 

1.4  5 

0.22 

4.0  : 

LI  73 

1 B04 

-3.6 

35o 

1  .64 

0.27 

3.6  i 

114 

1626 

-4.1 

400 

1.8  1 

0.  31 

3.2  ’ 

1057 

1461 

-4.6 

450 

1.90 

0.  J6 

2.7  ] 

lOOI 

1309 

-5.0 

500 

2.09 

0.41 

2.2 

946 

1169 

-5.4 

55u 

2.19 

0.47 

1.6 

893 

1040 

-5.8 

600 

2.2  5 

0.52 

0.9 

842 

924 

-6.  1 

650 

2.29 

0.59 

0.2 

793 

817 

-6.4 

70U 

2.28 

0.65 

-0.7 

745 

722 

-6.7 

750 

2.2  3 

0.72 

-1.6 

7  00 

635 

-6.9 

800 

2.1  1 

0.79 

-2.7 

656 

558 

-7.0 

850 

1.98 

0.87 

-3.9 

614 

487 

-7.2 

900 

1.76 

0.96 

-5.4 

573 

533 

424 

-7.4 

950 

l  .46 

1.05 

-7.0 

366 

-7.6 

100U 

1.08 

1.14 

-8.9 

495 

315 

-7.7 

1050 

0.60 

1.25 

-11.1 

459 

m 

-7.7 

1100 

0.00 

1.36 

-13.6 

426 

-7.6 

76 


CB- 1-6 


TYPF  CD 

1 

CAUSER 

5.56  MM 

AVERAGE 

DENSITY  11.00 

GRAMS/CC. 

proj.  wr 

3.712  CRAMS 

PROj.  oia. 

5.56  MM 

IMPULSE  0.8 

LB.  SEC. 

DRAG  ROCR. 

.MT  •  0 

.000  GRAMS 

CHG.  WT. 

0.79  GRAMS  SABOT  WT.  0 

.000  GRAMS 

TWIST  KATE 

REV. 

/  11.3  IN. 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW  1 **2 

0.76 

RANGE 

HEIGHT 

TOE 

A NO  OF  FALL 

V 

ENERGY  C ( V ) / 0 ( PCT •  DRAG! 

R 

M 

SEC 

MILS 

M/SEC 

J  (JULES 

M/SEC/PCT 

0 

0.00 

0.00 

37.6 

70S 

930 

0.0 

C 

0.00 

0.00 

>7.6 

708 

930 

0.0 

50 

1.82 

0.07 

36.5 

662 

812 

-0.5 

IOO 

3.5  9 

0.  15 

35.3 

617 

705 

-0.9 

150 

5.29 

0.24 

33.9 

573 

609 

-1.3 

?Oo 

6.92 

0.33 

32.3 

531 

523 

-1.7 

?50 

8.45 

0.42 

30.3 

491 

447 

-2.0 

100 

9.89 

0.53 

28.1 

452 

379 

-2.1 

150 

11.21 

0.65 

25.4 

4  15 

32  U 

-2  .  b 

4  00 

12.39 

0.77 

22.  3 

381 

269 

--2.  7 

450 

13.39 

0.91 

16.5 

350 

227 

-2.8 

500 

14.2  0 

1.06 

14.  1 

327 

196 

-2.3 

550 

14.78 

1.21 

9.2 

312 

101 

-1.6 

600 

15.10 

1.3A 

3.9 

301 

16H 

157 

-1.4 

650 

15.1b 

1.55 

-i.9 

291 

-1.4 

700 

14.92 

1.  72 

-8.0 

281 

147 

-1.4 

750 

14.37 

1.90 

-14.5 

272 

136 

-1.3 

SOU 

13.50 

2.09 

-21.5 

264 

|I? 

-1.4 

850 

12.2  7 

2.28 

-28.9 

256 

248 

-1.4 

900 

10.67 

2.48 

-36.  7 

114 

-1.4 

950 

8.67 

2.69 

-45.  1 

240 

107 

-1.5 

1000 

6.24 

2.90 

-54.0 

233 

101 

-1.5 

1C50 

3.36 

3.12 

-63.5 

226 

94 

-1.5 

1  100 

0.00 

3.34 

-73.6 

219 

89 

-1.6 

DRAG  RUCR. 

wT.  0.151 

GRAMS 

PCT.  URAu 

CHANGE  / 

(DEC.  YAW)**? 

1.19 

RANGE 

HEIGHT 

TOI 

ANG  OF  FALL 

V 

ENERGY 

0 ( V ) /D I  PC  1 .  DRAC) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

25.5 

708 

930 

0.0 

0 

0.00 

0.00 

25.5 

708 

930 

0.0 

5U 

1.23 

0.07 

24.5 

677 

850 

-0.3 

100 

2.40 

0.15 

23.4 

647 

775 

700 

-0.6 

150 

3.52 

0.23 

22.  1 

617 

-0.9 

200 

4.57 

0.31 

20.7 

588 

640 

-l.  1 

250 

5.56 

0.40 

19.2 

560 

579 

-1.4 

300 

6.46 

0.49 

17.5 

533 

523 

-1.6 

350 

7.28 

0.59 

15.7 

506 

471 

-1.9 

400 

8.00 

0.69 

13.6 

480 

424 

-2.0 

450 

8.62 

0.79 

11.3 

455 

381 

-2.2 

500 

9.12 

0.91 

8.  H 

432 

342 

-2.3 

550 

9.49 

1.03 

6.0 

410 

307 

-2.5 

600 

9.71 

1.15 

2.8 

388 

275 

-2.6 

650 

9.77 

1.28 

-0.  7 

368 

24  7 

-2.6 

700 

9.64 

1.42 

-4.6 

349 

2  22 

-2.6 

-2.5 

750 

9.32 

1.57 

-8.9 

333 

20  2 

800 

8.78 

1.72 

-13.5 

321 

187 

-2.1 

850 

8.00 

1.88 

-16.5 

311 

175 

-1.8 

900 

6.97 

2.04 

-23.9 

102 

165 

-1.6 

950 

5.6b 

2.21 

-29.5 

294 

15b 

-1.6 

1000 

4.08 

2.38 

-35.4 

287 

1 4  u 

-1.6 

1050 

2.20 

2.56 

-41.6 

2  79 

140 

-1.5 

1 100 

0.00 

2.74 

-48.2 

273 

13) 

-1.5 

77 


CB- 1-7 


TYPE  CB  l  CALIBER  5.56  MM 

PRGJ.  W  T  3.riZ  GRAM  j  HROJ.  DU. 

DRAG  ROCR.  fat.  0.000  GRAMS  CHG.  WT  * 
TWIST  RATE  REV. /  11. 7  IN. 


AVERAGE  DENSITY  U.OO  GRAMS/CC. 
5.56  MM  IMPULSE  1.2  LB.  SEC. 

1,49  GRAMS  SABOT  WV .  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  {DEG.  VAMl***  0.76 


RANGE 

M 


U 
0 
50 
ICO 
ISO 
200 
25G 
300 
350 
400 
4  50 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1050 
U0O 


height 

M 


0.00 

0.00 

1.00 

1.97 

2.90 
1.  BO 
4.65 
5,46 
6.22 

6.91 
7.52 
8.06 
8.49 
8. HO 

8.98 
8.9  1 
8.60 
8.39 
7.73 
6.80 
5.58 
4.05 
2.20 
0.00 


TOF 

sec 


0.00 
0.00 
0.05 
O.ll 
0.17 
0.2  3 
0.30 
0.37 
0.45 
0.53 
0.62 
0.72 
0.83 
0.94 
1.07 
1.20 
1.35 
1.50 
1.67 
1.84 
2.01 
2.19 
2.3d 
2.57 


ANG  OF  FALL 
MILS 


20.6 

20.6 

20.0 

19.4 

18.7 

17.9 

16.9 

15.9 

14.7 
13.3 
11.  7 

9.8 
7.6 
5,0 

1.9 
-1.8 
-6.1 

-11.0 

-16.3 

-21.9 

-28.0 

-34.5 

-41.3 

-48.7 


V 

M/SEC 


965 

965 

912 

861 

eii 

761 

713 

fab? 

622 

578 

536 

495 

457 

420 

385 

353 

329 

314 

302 

292 

282 

274 

265 

257 


ENERGY 

JOULES 


0.0 

0.0 

-0.5 

-1.0 

-1.5 

-2.0 

-2.4 

-2.8 

-3.2 

-3.5 

-3.8 

-4.0 

-4.3 

-4.5 

-4.6 

-4.5 

-4.0 

-2.9 

-2.1 

-1.9 

-1.9 

-1.8 

-1.8 

-1.8 


ORAU  KUCR.  n T •  9.151  GRAMS  PCT.  DRAG  CHANGE  /  (DFG.  VAW>**2  1.19 


KANGL 

M 


0 
0 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
60  0 
650 
700 
750 
riOu 
B50 
900 
950 
1000 
1050 
1100 


HE IGHT 

TOF 

ANG  OF  FALL 

M 

SEC 

MILS 

0.00 

0.00 

12.7 

0.0  0 

0.00 

12.7 

0.61 

0.05 

12.1 

1.19 

0.11 

11.5 

1.74 

0.17 

10.8 

2.26 

0.23 

10.  1 

2.74 

0.29 

9.4 

3.18 

0.35 

8.5 

3.5  1 

0.42 

7.6 

3.92 

0.49 

6.6 

4.22 

0.57 

5.5 

4.47 

0.64 

4.2 

4.65 

0.73 

2.9 

4.76 

o.ai 

1.4 

4.79 

0.90 

-0.2 

4.75 

1.00 

-2.0 

4,61 

t.io 

-4.0 

4.3  7 

1.20 

—  6*2 

4.0  1 

1.31 

—  8.7 

3.52 

1.43 

- 1 1.4 

2  .90 

1.55 

-14.4 

2.11 

1.68 

-17.8 

1.16 

1.82 

-21.6 

0.00 

1.97 

-25.8 

V 

M/SEC 


965 

965 

927 

890 

854 

619 

784 

751 

719 

687 

657 

627 

597 

569 

541 

514 

488 

462 

439 

416 

394 

373 

354 

337 


ENERGY  U{V)/Ulj*CT.  DRAG! 
JOULES  M/SfcC/PLT 


1 72«  0.0 

1728  0.0 

1594  “0*4 

1468  -0.7 

1350  -1*1 

1240  -1*9 

1137  -1.7 

1042  *2.0 

953 

871  "2*5 

794  -2*7 

723  -3*0 

656  -3.2 

594  -3.4 

536  -3.6 

403  -3.0 

slo  -\:i 

Si 

??{  :2:I 

fir  -}•* 

205  -4.0 


78 


CB-1-8 


TYPE  Cfl 

1 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY  II 

.00  GRAMS/CC. 

proj.  wr 

3.712  GRAMS 

PROJ.  01  A.  5 

.56  MM 

IMPULSE 

2.1  LB.  SEC. 

DRAG  ROCK. 

WT.  0 

.000  GRAMS 

CHG.  WT . 

3.49  GRAMS  SABOT  WT.  0.000  GRAMS 

TWIST  RATF 

REV. 

/  11.8  IN. 

PCT.  DRAG 

CHANGE 

/  (DEG.  YAW  1 **2  0.76 

range 

M 

HEIGHT 

M 

TOF 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SEC 

ENERGY 

JOULES 

ov,'{,n&h  r01 

0 

0.00 

o.oo 

8.2 

1353 

3398 

0.0 

0 

0.00 

0.00 

8.2 

1353 

3398 

0.0 

5u 

0.  19 

0.04 

7.9 

1295 

3111 

—  0.6 

too 

0.7  7 

0.08 

7.6 

1237 

2839 

-1.2 

150 

1.14 

0.12 

7.2 

1180 

2583 

-1.7 

200 

1.48 

0.16 

6.8 

1123 

2342 

-2.2 

250 

1.8  1 

0.21 

6.4 

1068 

2117 

-2.B 

30u 

2.12 

0.26 

6.0 

1013 

1906 

-3.3 

Ar>0 

2.40 

0.31 

5.4 

960 

1710 

-3.7 

500 

2.6  5 

0.36 

4.9 

907 

152d 

-4.2 

550 

2.88 

0.42 

4.2 

856 

1360 

-4.6 

500 

3.08 

0.48 

3.5 

806 

1205 

-5.0 

550 

3.23 

0.54 

2.7 

757 

1062 

-5.4 

600 

3.35 

0.61 

1.8 

709 

933 

-5.8 

650 

3.41 

0.68 

0.7 

662 

815 

-6.1 

700 

3.42 

0.76 

-0.5 

617 

708 

-6.3 

750 

3.37 

0.84 

-1.9 

574 

611 

-6.6 

dOO 

3.24 

0.94 

-3.6 

532 

525 

-6.8 

850 

3.0  2 

1.03 

-5.5 

491 

448 

-7.0 

900 

2.71 

1.14 

-7.  7 

453 

381 

-7.1 

950 

2.27 

1.25 

-10.4 

416 

321 

-7.1 

I.00O 

1.69 

1.3d 

-13.5 

382 

270 

-7.1 

1050 

1100 

0.95 

1.52 

-17.3 

351 

228 

-6.9 

0.00 

1.66 

-21.7 

327 

199 

-6.1 

DRAG  RDCR. 

«T ■  0.151 

GRAMS 

PCT.  URAG 

CHANGE  / 

(DEG.  Y AW  1 **2  1.19 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

0 ( V ) / D ( PC  T •  DRAG  J 

M 

M 

SEC 

MILS 

M/SEC 

JOULtS 

M/SEC/PC  T 

0 

0.00 

0.00 

5.6 

1353 

3398 

0.0 

0 

0.00 

0.00 

5.0 

1353 

339B 

0.0 

50 

0.27 

0.04 

5.3 

1309 

3176 

-0.4 

100 

0.52 

0.08 

5.0 

1265 

2965 

-0.9 

150 

0.76 

0.12 

4.  7 

1221 

1178 

2  764 

-1.3 

200 

0.98 

0.16 

4.3 

2572 

-1.7 

250 

1.19 

0.20 

4.0 

1136 

2390 

-2.1 

300 

1.3  7 

0.25 

3.5 

1095 

2218 

-2.5 

350 

1.54 

0.29 

3.  1 

1055 

2056 

-2.8 

400 

1.68 

0.34 

2.6 

1015 

1902 

-3.2 

450 

1.80 

0.39 

2.  1 

976 

1758 

-3.5 

500 

1  .90 

0.44 

(.6 

937 

1621 

-3.8 

550 

1.97 

0.50 

1.0 

900 

1493 

-4.1 

600 

2.01 

0.56 

0.4 

863 

1373 

-4.4 

650 

2.01 

0.61 

-0.  3 

828 

1261 

-4.6 

TOO 

1.98 

0.68 

-l.l 

793 

1156 

-4.9 

V  80 

1.91 

0.74 

-1.9 

7  59 

1059 

-5.1 

800 

1.80 

0.81 

-2.8 

726 

969 

-5.3 

850 

1.65 

0.88 

-3.8 

695 

885 

-5.4 

900 

1.44 

0.95 

-4.9 

664 

807 

-5.6 

950 

1.18 

1.03 

-6.  1 

633 

734 

-5.8 

1000 

0.85 

l.ll 

-7.4 

6  04 

667 

-6.0 

1050 

0.46 

1.19 

-8.8 

575 

603 

-6.1 

UOU 

0.00 

1.28 

-10.4 

547 

445 

-6.3 

79 


CB-1-9 


TYPE  Ctt 

l 

CAL IBER 

5.56  MM 

AVERAGE 

0ENS1TY  16.70 

GRAMS/CC. 

PROJ.  WT 

5.635  GRAMS 

PROJ.  0 1  A.  5 

.56  MM 

IMPULSE  0.8 

LB.  SEC. 

OR  AG  Rl)CR. 

mT.  0 

.000  GRAMS 

CHG.  MT. 

0.60  GRAMS  SABOT  HI.  0 

.000  GRAMS 

TWIST  RATE 

REV. 

/  13.5  IN. 

PC T.  DRAG 

CHANGE 

/  IOEG.  YAH  1**2 

0.76 

RANGE 

M 

height 

M 

T  OF 

SEC 

ANb  OF  FALL 
MILS 

V 

M/SEC 

ENERGY  0IV1 

JOULES 

/Q1PCT.  0RAG1 
M/SEC/PC  T 

0 

0.00 

0.00 

46.4 

504 

716 

0.0 

u 

0.00 

0.00 

46.4 

504 

716 

0.0 

50 

2.23 

0.10 

44.3 

478 

6A4 

-0.3 

100 

A. 36 

0.21 

42.0 

453 

577 

-0.5 

150 

6.35 

0.32 

39.4 

428 

517 

-0.7 

200 

0.22 

0.44 

36.5 

405 

461 

-0.9 

2  5o 

9 « 9  A 

0.57 

33.3 

382 

411 

-1.1 

lOu 

11.49 

o.  n 

29.7 

361 

367 

-1.2 

35u 

12.86 

0.85 

25.6 

342 

330 

-1.3 

A  00 

14.00 

1.00 

21.2 

328 

303 

**  1  #  l 

A  50 

14.92 

1.15 

16.3 

317 

264 

-0.9 

50u 

15.60 

1.31 

11.2 

309 

269 

-0.8 

550 

16.0  3 

1.48 

5.9 

302 

257 

-0.8 

ttOO 

16.1  3 

1.64 

0.3 

2  95 

245 

-0.8 

650 

16.06 

1.82 

-5.6 

288 

234 

-0.9 

700 

15.64 

1.99 

—  11.8 

282 

224 

-0.9 

750 

14.9  1 

2.17 

-18.2 

276 

215 

206 

—  0.9 

800 

13.85 

2.35 

-24.9 

ill 

-0.9 

850 

12.4  7 

2.54 

-31.8 

198 

-0.9 

90U 

10.73 

2.  13 

-39.1 

260 

190 

— 1.0 

960 

8.6  3 

2.93 

-46.6 

255 

183 

-1.0 

1000 

6.1  6 

3.12 

-54.5 

249 

175 

-i.o 

1050 

3.28 

3.33 

*62.7 

244 

168 

•1*1 

1100 

0.00 

3.5  3 

-71.2 

240 

162 

-1. 1 

OR  AG  RDI'.R  •  wf.  O.IS1  GRAMS  PCT.  DRAG  CHANGE  /  IOEG.  YAW)**2  1.19 


RANGE 

riFlGHT 

TDK 

ANb  OF  FALL 

V 

ENERGY 

D(VJ/0(PCT.  DRAG! 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

37.1 

504 

716 

0.0 

(J 

0.00 

0.00 

37.1 

504 

716 

C  •  0 

50 

1.7  7 

0.  10 

35.0 

487 

668 

-0.2 

100 

3.44 

0.21 

32.9 

471 

623 

-0.3 

150 

5.00 

0.31 

30.5 

455 

581 

-0.5 

200 

6.4  3 

0.43 

28.0 

439 

542 

-0.6 

250 

7.7  j 

0.54 

25.3 

424 

505 

-0.7 

joo 

8.92 

0.6b 

22.5 

410 

4  70 

*9*2 

150 

9.95 

0.79 

19.4 

396 

438 

-1.0 

400 

10.8  3 

0.91 

16.  1 

382 

408 

-i.i 

4  5u 

11  .53 

1.05 

12.5 

369 

38° 

-i.f 

500 

12.06 

1.19 

8.  7 

356 

354 

-1.2 

550 

12.39 

1.33 

4.6 

345 

331 

-1.3 

600 

12.52 

1.48 

0.3 

335 

111 

-1.2 

650 

12.42 

1.63 

-4.3 

326 

296 

- 1.  1 

700 

12.1  0 

1.78 

-9.1 

319 

282 

-1.1 

750 

11.54 

1.94 

-14.1 

312 

270 

-1.0 

000 

10.72 

2.  10 

-19.3 

306 

260 

-0.9 

850 

9.64 

2.27 

-24.8 

301 

250 

-1.0 

900 

8.30 

2.44 

-30.4 

296 

241 

-1.0 

950 

6.67 

2.61 

-36.2 

291 

232 

-1.0 

1000 

4.75 

2.78 

-42.2 

286 

224 

-1.0 

1050 

2.5  3 

2.96 

-48.4 

281 

217 

-1.0 

110U 

0.00 

3.14 

•54.9 

2  75 

208 

—  1.1 

80 


CB-1-10 


TYPE  Cfl 

1 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY  16.70 

GRAMS/CC. 

PROJ,  WT 

5.635  GRAMS 

PKOJ.  01  A. 

5.56  MM 

IMPULSE  1.2 

LB.  SEC. 

DRAG  RUCK. 

MT.  0 

.000  GRAMS 

CHG.  MT . 

1.17  GRAMS  SABOT  MT.  0 

.000  GRAMS 

TWIST  RATE 

REV. 

/  13.9  IN. 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW )**2 

0.76 

RANGt 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY  0(V) 

/01PCT.  DRi 
M/SFC/PCT 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

26.3 

701 

1385 

0.0 

0 

0.00 

0.00 

26.3 

in 

1385 

0.0 

50 

1.26 

0.07 

25.2 

1266 

-0.  J 

LOO 

2.47 

0.15 

24.0 

640 

1156 

-0.6 

l  50 

3.63 

0.23 

22.6 

611 

1052 

-0.9 

200 

4.7  1 

0.31 

21.4 

582 

955 

-1.1 

2  50 

5.72 

0.40 

19.8 

554 

R65 

-1.4 

30u 

6 .6 1> 

0.49 

18.  1 

527 

782 

-1.6 

350 

7.50 

0.59 

16.2 

500 

705 

-1.9 

40U 

6.25 

0.69 

14.1 

474 

634 

-2.1 

450 

8.69 

0.80 

11.8 

449 

569 

-2.3 

500 

9.41 

0.92 

9.1 

425 

509 

-2.4 

550 

9.79 

i  .04 

6.2 

401 

454 

-2.6 

600 

10.02 

1 M 

2.9 

379 

405 

-2.7 

650 

10.08 

-0.8 

358 

362 

-2.7 

700 

9.95 

1.45 

-4.9 

340 

326 

-2.6 

750 

9.60 

1.60 

-9.4 

326 

300 

-2.3 

600 

9.03 

1.75 

-14.2 

316 

2  82 

-1.8 

650 

6.21 

1.91 

-19.4 

308 

268 

-1.5 

900 

7.14 

2.08 

-24.7 

301 

255 

-1.3 

950 

5.79 

2.24 

-30.4 

294 

244 

-1.3 

100O 

4.16 

2.42 

-36.3 

288 

-1.3 

1050 

2.24 

2.59 

-42.5 

282 

223 

-1.3 

1  100 

0.00 

2.77 

-48.9 

2  76 

214 

-1.3 

DRAG  ROCR.  MT.  0.151  GRAMS  PCI.  DRAG  CHANGE  /  (DEG.  YAW)**2  1.19 


RANGE 

HFIGHT 

TOF  ANG 

OF  FALL 

V 

ENFRGY 

niV)/DCPCT.  DRAG) 

M 

M 

SEC  MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00  I 

18.9 

701 

1385 

0.0 

0 

0.00 

0.00  i 

[0.9 

701 

1385 

0.0 

50 

0.90 

0.07 

L7.8 

681 

1305 

-0.2 

100 

1.75 

0.  15 

16. 7 

661 

1228 

-0.4 

150 

2.54 

0.22 

L  5. 5 

641 

1155 

-0.6 

200 

3.28 

0.30 

L4.3 

621 

1085 

-0.8 

250 

3.95 

0.38 

13.  0 

602 

1018 

-1.0 

300 

4.55 

0.47  S 

LI. 5 

583 

955 

-1.1 

350 

5.08 

0.56  ] 

lo.o 

565 

894 

-1.3 

400 

5.54 

0.65 

8.4 

546 

836 

-1.5 

450 

500 

5.91 

6.20 

0.74 

0.84 

6.7 

4.8 

hi 

Tig 

-1.6 

-1.8 

550 

6.39 

0.94 

2.8 

494 

681 

-1.9 

600 

6.48 

1.04 

0.7 

477 

635 

-2.0 

650 

6.47 

1.15  -1.6 

461 

592 

-2.1 

700 

6.34 

1.26  —4.0 

445 

552 

-2.2 

750 

6.08 

1.37 

*6.6 

430 

514 

-2.3 

800 

5.70 

1.49  —9.4 

415 

479 

-2.4 

850 

5.1  7 

1.61  -12.4 

401 

446 

-2.5 

900 

4.49 

1.74  -15.6 

387 

415 

-2.  5 

950 

3.64 

1.87  -19.1 

373 

386 

-2.6 

1000 

2.6  2 

2.01  -22.8 

361 

360 

-2.6 

1050 

1.41 

2.15  -26.8 

349 

336 

-2.6 

1100 

0.00 

2.29  -31.0 

338 

315 

-2.5 

81 


CB-  1-11 


T  YPfc  CB 

1 

CALIBER 

5.56  MM 

proj.  nr 

5. 635  GRAMS 

PROJ.  01  A. 

□RAG  ROCR. 

NT.  0 

.000  GRAM 

!i  CHG.  NT. 

TWIST  RATE 

REV. 

/  14.5  IN 

.  PCT.  DRAG 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

M 

M 

SEC 

MILS 

0 

0.00 

0.00 

9.5 

0 

0.00 

0.00 

9.5 

50 

0.45 

0.05 

9.0 

100 

0.8V 

0.10 

8.5 

150 

1.2V 

0.15 

8.0 

200 

1.67 

0.20 

7.4 

250 

2.0  1 

0.26 

6.  8 

JOU 

2.35 

0.31 

6.2 

350 

2.64 

0.37 

5.  5 

400 

2.8V 

0.44 

4.7 

450 

500 

3.10 

3.27 

8:1? 

3.9 

2.9 

650 

3.40 

0.64 

2.0 

600 

3.47 

0.71 

0.9 

650 

3.4V 

0.79 

-0.3 

700 

3.45 

0.87 

-1.6 

750 

3.34 

0.96 

-3.  1 

800 

3.16 

1.04 

-4.6 

850 

2.8V 

1.14 

-6.4 

90U 

2.54 

1.24 

-a. 3 

950 

2.08 

1.34 

-10.5 

1000 

1.52 

1.45 

:}  1:1 

1050 

0.83 

1.57 

1  100 

0.00 

1.69 

-18.6 

DRAG  RDCK. 

NT.  0.151 

GRAMS 

PCT.  DRAG 

RANGE  \ 

HEIGHT 

TOF 

ANG  OF  FAIL 

M 

M 

SEC 

MILS 

0 

0.00 

0.00 

7.4 

0 

0.00 

0.00 

7.4 

50 

0.35 

0.05 

7.0 

100 

0.68 

0.10 

6.5 

150 

0.99 

0.15 

6.0 

200 

1.27 

0.20 

5.5 

250 

1.53 

0.25 

4.9 

300 

1.76 

0.30 

4.3 

350 

1.95 

0.36 

3.7 

400 

2.12 

0.42 

3.0 

450 

000 

kit 

0.48 

0.54 

2.3 

1.6 

550 

2.42 

0.60 

0.8 

600 

2.46 

0.66 

0.0 

650 

2.44 

0.73 

-O.B 

700 

2.38 

0.80 

-1.7 

750 

2.2  7 

0.87 

-2.7 

800 

2.12 

0.94 

-3.7 

850 

1.92 

1.01 

-4.8 

900 

1.66 

1.09 

-6.0 

950 

1.34 

1.17 

-7.2 

1000 

0.96 

1.25 

-8.5 

1050 

0.52 

1.33 

-9.9 

1100 

0.00 

1.42 

-11.4 

AVERAGE  DENSITY  16.70  GRAMS/CC. 

.56  MM  IMPULSE  2.1  LB.  SEC. 

2.82  GRAMS  SABOT  NT.  0.000  GRAMS 
CHANCE  /  (OEC.  VAW)**2  0.76 

V  ENERGY  D<V>/Oi»>CT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


1064 

3190 

0.0 

1064 

1028 

3190 

2977 

0.0 
-0  •  A 

992 

2775 

-0.7 

957 

2582 

-l.  1 

923 

2398 

-1.4 

BBS 

2223 

-1.7 

855 

2058 

-2.C 

822 

1902 

-2.3 

789 

1753 

-2.6 

757 

1613 

-2.9 

725 

1481 

-3.2 

694 

1357 

-3.4 

664 

1241 

-3.7 

6  34 

1132 

-3.9 

604 

1029 

-4.1 

576 

934 

-4.3 

548 

846 

-4.5 

521 

764 

-4.7 

494 

688 

*4.8 

469 

619 

-4.9 

444 

555 

-5.1 

420 

496 

-5.2 

396 

443 

-5.2 

CHANGE  / 

(OEG.  YAW)**2  1.19 

V 

enfrgy 

01 V  )  /O ( PCT .  DRAG) 

M/SEC 

JOULES 

M/SfcC/PCT 

1064 

3190 

0.0 

1064 

3190 

0.0 

1038 

1012 

3033 

2881 

-0.3 

-0.5 

986 

2736 

-0.8 

961 

2596 

-1.0 

9  36 
9ll 

2462 

2333 

-1:1 

887 

2209 

-1.7 

863 

2090 

-1.9 

839 

1977 

-2.1 

816 

1868 

-2.3 

794 

1765 

-2.5 

771 

1666 

-2.7 

749 

1572 

-2.8 

728 

1483 

-3.0 

707 

139  7 

-3.2 

686 

1316 

-3.3 

666 

1239 

-3.4 

646 

1165 

-3.6 

627 

1094 

-  J.7 

607 

1027 

-3.9 

588 

962 

-4.0 

569 

901 

-4.2 

82 


Cft-1-12 


TYPE  CB 

1 

CALIBER 

6.50  MM 

AVERAGE 

DENSITY 

7.60  GRAMS/CC. 

PROJ.  wT 

5.21 2  GRAMS 

PROJ.  01  A. 

6.50  MM 

IMPULSE 

0.8  LB.  SEC. 

ORAG  RUCR. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

0.73  GRAMS  SABOT 

WT.  0.000  grams 

TWIST  RATE 

REV. 

/  11. 0  IN. 

PCT.  DRAG 

CHANGE 

/  (OEG.  74814*2  0.76 

RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENFRGY 

OIV l/OIPCT .  DRAG! 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/StC/PCT 

0 

0.00 

o.co 

52.2 

639 

660 

0.0 

0 

0.00 

0.00 

62.2 

639 

860 

0.0 

50 

2.53 

0.06 

50.9 

586 

722 

-0.5 

100 

4.99 

0.17 

49.3 

535 

602 

-1.0 

150 

7.37 

0.27 

47.3 

4  86 

498 

-1.4 

200 

9.64 

0.38 

45.0 

440 

408 

-1  .6 

250 

11. 7d 

0.50 

*t2.  1 

397 

33c 

-2.1 

300 

13.77 

0.63 

36.6 

358 

2  69 

-2.3 

350 

15.57 

0.78 

34.3 

328 

226 

-1.9 

400 

17.13 

0.93 

29.4 

310 

20  5 

-1.3 

A  50 

500 

18.45 

19.48 

1:1? 

23.9 

18.0 

297 

285 

186 

171 

:i:i 

550 

20.22 

1.45 

11.  7 

2  74 

158 

-»  .2 

600 

20.63 

1.64 

4.8 

ttt 

147 

-1.2 

650 

20. 6H 

1.83 

-2.  / 

136 

-1.3 

700 

20.36 

2.03 

-10.7 

245 

126 

-1.3 

750 

19.61 

2.24 

-19.3 

2  36 

117 

-1.4 

800 

16.46 

2.45 

-28.  r 

227 

109 

-1.4 

650 

16.62 

2.68 

-  38.  7 

219 

101 

-1.5 

900 

14.66 

2.91 

-49.6 

210 

93 

-1,5 

950 

11.94 

3.15 

-61.3 

203 

86 

-1.5 

1  000 

6.63 

3.41 

-74.0 

195 

80 

-1.6 

1050 

4.66 

3.67 

-87.6 

188 

181 

74 

-1.6 

l  10O 

0.00 

3.94 

-102.  3 

69 

-1.6 

DRAG  RUCR  • 

WT.  0.241 

GRAMS 

PCT.  CRAG 

CHANGE  7 

I OEG.  YAW ) **2  1.19 

RANGt 

height 

TOF 

ANG  OF  FALL 

V 

ENFRGY 

D(V)/D(PCT.  OR AG  1 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

36.4 

6  39 

860 

c.o 

0 

0.00 

0.00 

36.4 

639 

B60 

0.0 

50 

1.  76 

0.08 

35.2 

604 

766 

680 

-0.3 

100 

3.46 

0.17 

33.7 

569 

-0.7 

150 

5.0  7 

0.26 

32. 1 

536 

602 

-  j 

.  •  0 

200 

6.60 

0.35 

30.2 

504 

531 

-1 

i .  3 

250 

300 

8.03 

9.36 

0.46 

0.56 

m 

471 

444 

467 

411 

-1 

-  1 

1.5 

L  •  7 

350 

10.56 

0.68 

23.0 

416 

360 

-] 

L  ,9 

400 

11.62 

0.80 

20.0 

390 

m 

i 

•  4 

!.  1 

450 

12.52 

0.94 

it:l 

366 

4 

1.2 

500 

13.23 

1.08 

344 

244 

m  i 

>.? 

550 

13.74 

1.23 

8.0 

327 

Hi 

-j 

1  >9 

600 

14.02 

1.38 

J.l 

314 

-I 

L.6 

650 

700 

14.05 

13.82 

1.55 

1.71 

:?:> 

303 

293 

188 

175 

-1 

L .  4 

L.4 

750 

13.30 

1.89 

-13.7 

284 

164 

-I 

[.4 

800 

12.47 

2.07 

-20. 1 

276 

154 

1.4 

850 

11.32 

2.25 

-26,9 

268 

144 

-j 

L.4 

900 

9,83 

2.44 

-34.  1 

260 

135 

L.4 

950 

1000 

7.98 

5.74 

2.64 

2.84 

-41.7 

-49.8 

m 

127 

119 

:] 

L.4 

L .  5 

105u 

3.09 

3.05 

-58.4 

237 

111 

L.6 

1 100 

0.00 

5.26 

-6  7.7 

228 

103 

-i 

L .  7 

83 


CB- 1-13 


TYPE  C8  1 

CALIBER 

6.50  MM 

AVERAGE 

OENStTY 

7.80  GRAMS/CC. 

PROJ.  WT  4 

.212  GRAMS 

PROJ.  01  A.  6 

.50  MM 

IMPULSE 

1.2  LB.  SEC. 

DRAG  RDCR. 

UT.  0 

.000  GRAMS 

CHG.  WT. 

1.39  GRAMS  SABOT 

WT.  li .  UOO  GRAMS 

TWIST  KATE 

RtV. 

/  11.4  IN. 

PCT.  DRAG 

CHANGE 

/  IOEG.  YAW)**2  0.76 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY 

0(V) /OIPCT •  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

31.7 

880 

1631 

0.0 

0 

0.00 

0.00 

31.7 

860 

1631 

0.0 

SO 

l  .54 

0.06 

31.1 

819 

1411 

-0.6 

IOU 

3.05 

0.12 

30.2 

760 

1215 

-1.2 

ISO 

'♦.5  l 

0.19 

29.3 

702 

103d 

-1.7 

20u 

5.9  3 

0.27 

28.2 

647 

881 

-2.2 

250 

7.2d 

0.35 

26.9 

593 

741 

-2.7 

300 

8.5  7 

0.4  1 

25.4 

542 

6  1 H 

-3.1 

3  So 

9./  7 

0.33 

23.5 

493 

512 

-3.4 

400 

10. H  7 

0.64 

21.2 

447 

420 

-3.7 

4  SO 

11.35 

0.76 

ia.4 

403 

342 

-3.9 

500 

12.68 

0.89 

15.0 

363 

276 

-4.0 

550 

13.32 

1.03 

10.8 

331 

231 

-3.6 

600 

13.74 

1.19 

6.0 

313 

206 

-2.4 

660 

13.9  1 

1.35 

0.6 

299 

186 

-1.8 

700 

13. UO 

1.52 

-5.2 

287 

173 

•  1.7 

750 

13.40 

1.70 

-11.5 

276 

160 

-1.7 

800 

12.6  7 

1.88 

-10.3 

26b 

149 

-1.7 

8  50 

11.60 

2.08 

-25.7 

256 

136 

-1.7 

900 

10.15 

2.27 

-33.6 

247 

120 

-1.7 

95u 

8.3  0 

2.48 

-42.1 

2  37 

1 19 

-1.8 

1000 

6.0  2 

2.70 

-51.3 

229 

110 

-1.8 

1050 

3.26 

2.92 

-61.2 

220 

102 

-1.8 

1  100 

0.00 

3.15 

-71.9 

212 

95 

-1.9 

DRAG  ROCK.  hT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  1.19 


RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY 

01  V) /Cl PCT .  DRAG) 

M 

M 

SEC 

MIL*^ 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

19.4 

880 

1631 

0.0 

0 

0.00 

0.00 

19.4 

880 

1631 

0.0 

50 

0.94 

0.06 

18.8 

837 

14  73 

-0.4 

100 

1.84 

0.  12 

13.0 

795 

132b 

-0.8 

1  50 

2.70 

0.18 

17.2 

755 

1195 

-1.2 

200 

3.5  3 

0.25 

16.2 

716 

1074 

-1.5 

250 

4.30 

0.32 

15.2 

678 

963 

-1.9 

300 

5.02 

0.40 

14.1 

642 

861 

-2.2 

3  50 

5.6  8 

0.48 

12.8 

606 

766 

-2.5 

4  00 

6.28 

0.57 

11.3 

5  71 

680 

-2.8 

450 

6.00 

0.66 

9.7 

538 

601 

-3.0 

500 

7.24 

0.75 

7.9 

SOS 

530 

-3.2 

5  50 

7.50 

0.85 

5.8 

474 

466 

-3.4 

600 

7.81 

0.96 

3.4 

445 

409 

-3.5 

650 

7.92 

1.08 

0.7 

417 

359 

-3.6 

700 

7.88 

1.20 

-2.3 

391 

315 

-3.7 

750 

7.69 

1.33 

-S.8 

366 

275 

-3.7 

800 

7.31 

1.48 

-9.8 

344 

243 

-3.6 

850 

6,7  3 

1.62 

-14.3 

327 

218 

-3.2 

900 

5,92 

1.78 

-19.  1 

314 

200 

-2.6 

950 

4.86 

1.94 

-24.4 

303 

186 

-2.2 

1000 

3.53 

2.11 

-30.0 

293 

174 

-2.0 

1050 

1.92 

2.28 

-36.0 

284 

162 

-2.0 

1  100 

0.00 

2.46 

-42.4 

275 

152 

-1.9 

84 


CB-1-14 


TYPl  CO  1  CALIBER  6.50  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  WT  4. 212  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RUCR.WT.  0.000  GRAMS  CMC.  WT.  3.29  GRAMS  SABOT  WT .  0.000  GRAMS 

TWIST  RATE  REV./  11*6  IN.  PCT.  DRAG  CHANGE  /  (DEG.  YAW»**2  C.76 


ANGL 

M 

HEIGHT 

M 

m 

ANG  OF  FALL 
MILS 

0 

0.00 

0.00 

13.8 

0 

0.00 

0.00 

13.8 

50 

0.67 

0.04 

13.5 

IOC 

1.33 

0.08 

13.1 

150 

1.96 

0.13 

12.7 

200 

2.5  8 

0.18 

12.2 

250 

3.17 

0.23 

11.7 

300 

3.7  3 

0.28 

11.1 

35u 

4.26 

0.34 

10.4 

400 

4.75 

0.41 

9.6 

450 

5.20 

0.48 

8.6 

500 

5.60 

0.55 

7.5 

550 

5.94 

0.63 

6.2 

600 

6.21 

0.72 

4.6 

650 

6.40 

0.82 

2.7 

700 

6.48 

0.93 

0.4 

750 

6.44 

1.05 

-2.5 

800 

6.24 

1.18 

“A*0 

850 

5.85 

1.33 

-10.3 

900 

5.23 

1.48 

-15.2 

950 

4.36 

1.65 

-20.6 

1000 

3.22 

1.82 

-26.5 

1050 

1.77 

2.00 

-32.8 

1100 

o.oo 

2.18 

-39.7 

m/Kec 

ENFRGV 

JOULES 

D,v,0iI8Jfc?"*s’ 

1269 

3391 

0.0 

1269 

3391 

0.0 

1200 

3032 

-0.7 

1132 

2698 

-1.4 

1065 

2388 

-2.0 

999 

2103 

—  2.6 

935 

1842 

-3.2 

873 

1604 

-3.7 

812 

1388 

-4.2 

753 

1194 

1019 

-4.7 

696 

“5.1 

640 

864 

-5.5 

587 

726 

-5.9 

536 

605 

—6.2 

488 

501 

-6.4 

442 

411 

-6.5 

398 

334 

-6.6 

359 

271 

-6.  5 

329 

226 

-6.7 

204 

187 

~2lh 

286 

172 

-2.5 

275 

159 

-2.4 

265 

146 

-2.  3 

DRAG  RDCR. 

WT.  0.241 

GRAMS 

PCT.  ORAG 

CHANGE  / 

(DEG.  YAW ) **2  1.19 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

D(V)/D(PCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

H/SEC/PCT 

0 

0.0  0 

0.00 

7.9 

1269 

3391 

0.0 

0 

0.00 

0.00 

7.9 

1269 

3391 

0.0 

50 

0.3U 

0.04 

7.6 

1217 

3116 

-0.5 

100 

0.75 

o.oa 

7.2 

1166 

2856 

-1.0 

150 

1.09 

0.13 

6.9 

1115 

2613 

-1.5 

200 

1.42 

0.17 

6.4 

1066 

2385 

-2.0 

250 

1.73 

0.2? 

6.0 

1018 

2173 

-2.4 

300 

2.01 

0.27 

5.5 

971 

1975 

-2.H 

350 

2.27 

0.32 

4.9 

925 

1792 

-3.2 

400 

2.4  9 

0.38 

4.  3 

881 

1621 

—  3.6 

450 

2.69 

0.44 

3.6 

837 

1463 

-3.9 

500 

2.86 

0.50 

2.9 

795 

1318 

-4.2 

550 

2.98 

0.56 

2.0 

754 

1186 

-4.5 

600 

3.06 

0.63 

1.1 

715 

1064 

-4.7 

650 

3.10 

0.70 

0.1 

677 

953 

-4.9 

700 

3.08 

0.78 

-l.l 

641 

851 

-5.1 

75  0 

3.00 

0.86 

-2.4 

605 

758 

-5.4 

800 

2.85 

0.94 

-3.8 

570 

672 

-5.6 

850 

2.63 

1.03 

-5.5 

536 

593 

-5.8 

900 

2.3  3 

1.13 

-7.3 

503 

522 

-5.9 

950 

1.9  3 

1.2  3 

-9.4 

472 

459 

-6.0 

100O 

1.42 

1.34 

-11. e 

443 

402 

-6.0 

1050 

o.7a 

1.46 

-14.5 

415 

353 

-6.0 

1 100 

0.00 

1.58 

-17.6 

389 

309 

-5.9 

8S 


CB- 1-15 


TYPt  r.H 

l 

CAL IBER 

6. SO  MM 

AVERAGE 

OENSITY  11.00 

GHAMS/Ct. 

PROJ.  hT 

5.940  GRAMS 

PROJ.  01  A.  6 

.50  MM 

IMPULSE  0.8 

LB.  SEC. 

DR4U  ROCK. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

0.57  GRAMS  SABOT  WT.  0 

.000  GRAMS 

TW 1ST  KA1E 

REV. 

/  12.7  IN. 

PCT.  DRAG 

CHANGE 

/  IDES.  YAW) **2 

0.76 

RANGE 

HEIGHT 

TOF 

ANCi  OF  FALL 

V 

ENERGY  0(V) 

/CIPCT.  ORAG) 
M/SEC/PCT 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

56.7 

483 

693 

0.0 

0 

0.00 

0.00 

56.7 

483 

450 

693 

0.0 

5U 

2.7  i 

0.11 

54.4 

602 

-0.3 

LOO 

5.34 

0.22 

51.  T 

419 

521 

-0.6 

1  60 

7.8  1 

0.  35 

48.  7 

3B9 

449 

-0.9 

20o 

250 

10.1  X 

12.2  3 

0.4R 

0.62 

«:6 

||* 

387 

338 

-1.1 

-1.  1 

300 

14.1  i 

0.7B 

36.4 

321 

306 

-0.9 

350 

15.80 

0.94 

31.3 

310 

285 

-0.7 

A  00 

4  50 

17.21 

18.35 

1:1? 

26.0 

20.2 

300 

292 

Hi 

-0.8 

-0.8 

500 

19.20 

1.44 

14.2 

283 

238 

-0.8 

550 

19.74 

1.62 

7.8 

276 

226 

-0.9 

bOO 

19.96 

1.61 

1.0 

268 

ill 

-0.9 

650 

19.85 

1.99 

-6.1 

261 

-0.9 

700 

19.3  7 

2.19 

-13.6 

254 

192 

-1.0 

750 

18.51 

2.39 

-21.5 

248 

182 

-1.0 

BOO 

17.26 

2.59 

-29.9 

241 

173 

-1. 1 

850 

15.68 

2.80 

-38.7 

235 

164 

-1.1 

900 

13.46 

3.02 

-48.0 

229 

155 

-1.1 

950 

10. H6 

3.24 

-57.8 

223 

147 

-1.2 

1000 

7.78 

3.47 

-68.2 

217 

211 

140 

-1.2 

1050 

4.1  7 

3.70 

-79.1 

132 

-1.2 

1100 

0.00 

3.94 

-90.6 

206 

126 

-1.3 

drag  ruck  . 

WT.  J.241 

GRAMS 

PCT.  ORAG 

CHANGE  / 

(DEG.  YAW ) **2  1.19 

RANGt 

HE  IGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

0  ( V  )  /C  (  PCT  *  IJKAG) 

P 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/StC/PCT 

0 

0.00 

0.00 

45.2 

483 

693 

0.0 

0 

0.00 

0.00 

45.2 

483 

693 

0.0 

50 

2.1  1 

0.11 

42.9 

462 

633 

-0.2 

10O 

4.22 

0.22 

40.5 

442 

578 

-0.4 

150 

6.14 

0.33 

37.8 

422 

527 

-0.6 

200 

7.93 

0.45 

34.9 

404 

481 

-0.7 

250 

9.56 

0.58 

31.7 

386 

438 

-0.9 

300 

11.04 

0.71 

28.2 

368 

399 

-1.0 

350 

12.33 

0.85 

24.3 

352 

365 

-1.1 

400 

13.42 

1.00 

20.1 

338 

335 

-1.  1 

450 

500 

14.30 

14.95 

|:J8 

15.6 

10.7 

327 

317 

\\\ 

550 

15.36 

1.46 

5.6 

309 

278 

-0.9 

60U 

15.5  l 

1.63 

0.3 

302 

265 

-0.9 

650 

15.39 

1.79 

-5.3 

295 

252 

-0.9 

700 

14.99 

1.97 

-11.2 

288 

2  82 

240 

-0.9 

750 

14.29 

2.14 

-17.4 

229 

-0.9 

800 

13.29 

2.32 

-23.8 

276 

219 

-1.0 

850 

11.96 

2.50 

-30.5 

270 

m 

-1.0 

900 

10.30 

2.69 

-37.4 

265 

-1.0 

950 

8.2  9 

2.08 

-44.7 

260 

192 

-1.0 

1000 

5.92 

3.08 

-52.3 

254 

183 

-1.1 

1050 

3.16 

3.28 

-60.3 

247 

173 

-1.2 

1100 

0.00 

3.48 

-68.  7 

240 

164 

-1.2 

86 


CB-1-16 


type  cb 

1 

CALIBER 

6.50  MM 

AVERAGE 

OENSITY  11 

.00  GKAMS/CC. 

PROJ.  WT 

5.940  GRAMS 

PROJ.  01  A. 

6.50  HM 

IMPULSE 

1.2  LB.  SEC. 

DRAG  RDCR. 

mT.  0 

.000  GRAMS 

CHG.  WT. 

1.13  GRAMS  SABOT  WT.  0.000  GRAMS 

TWIST  KATE 

REV. 

/  13.2  IN. 

PCT .  DRAG 

CHANGE  / 

(DEG.  Y AW  1 *42  0.76 

RANGE 

HEIGHT 

TOP 

ANC  OP  PALL 

V 

ENERGY 

D(V)/0(PCT.  OK AG  I 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEt/PCT 

0 

0.00 

0.00 

35.6 

672 

1341 

0.0 

0 

0.00 

0.00 

35.5 

672 

1341 

0.0 

50 

1.72 

0.08 

34.4 

633 

1191 

-0.4 

100 

3.37 

0.16 

33.0 

595 

1052 

-0.7 

150 

4.96 

0.24 

31.5 

559 

927 

-1.  1 

200 

6.4  7 

0.34 

29.8 

523 

B  l  3 

-1.4 

?9U 

7  .d  9 

0.44 

27.9 

489 

710 

-1.7 

tOo 

9.21 

0.54 

25.6 

456 

617 

-2.0 

J5u 

10.40 

0.66 

23.0 

424 

534 

-2.2 

400 

11.47 

0.78 

20.1 

394 

461 

-2.4 

4  50 

12.3  7 

0.91 

16.6 

366 

39ti 

-2.5 

500 

13.09 

1.05 

12.6 

341 

346 

-2.5 

550 

13.61 

1.20 

8.0 

324 

311 

-2.0 

600 

1 3  «  8  d 

1.36 

3.1 

312 

289 

-1.5 

650 

13.91 

1.52 

-2.2 

302 

271 

-1.3 

700 

13.67 

1.69 

-7.9 

293 

256 

-1.3 

750 

13.14 

1.86 

-13.8 

2  85 

241 

-1.3 

800 

12.31 

2.04 

-20.2 

277 

228 

-1.3 

H50 

11.17 

2.23 

-26.6 

270 

216 

-1.3 

900 

9.68 

2.41 

-33.9 

263 

206 

-1.3 

950 

7.84 

?.6i 

-41.3 

2  56 

195 

-1.3 

1000 

5.63 

2.80 

-49.1 

249 

185 

-1.4 

1050 

3.02 

3.01 

-57.4 

241 

175 

-1.4 

1100 

0.00 

3.22 

-66.  1 

236 

166 

-1.4 

DRAG  RDCR. 

WT.  0.241 

GRAMS 

PCT.  DRAG 

change  / 

(OFG.  Y AW ) **2  1.19 

RANGE 

M 

hf igh  r 

M 

TOP 

SEC 

ANG  OP  FALL 

mils 

V 

M/SEC 

ENERGY 

JOULES 

D(V)/U(PCT.  DRAG  1 
M/SCC/PCT 

0 

0.00 

0.00 

25.0 

67? 

1341 

0.0 

u 

0.00 

0.00 

25.0 

672 

1341 

o.c 

50 

1.20 

0.08 

23.9 

646 

1239 

-0.3 

100 

2.  (4 

0.15 

22.6 

621 

1143 

-0.5 

150 

3.42 

0.24 

21.3 

596 

1052 

-0.7 

200 

4.43 

0.32 

19.8 

572 

96  7 

-1.0 

250 

5.37 

0.4  1 

18.2 

548 

887 

-1.2 

300 

6.22 

0.51 

16.5 

525 

812 

-1.4 

350 

6.9d 

0.60 

14.6 

502 

742 

-1.6 

400 

7.65 

0.70 

12.5 

4  HO 

678 

-1.7 

450 

8.21 

0.81 

10.2 

459 

619 

-1.9 

500 

§  .66 

0.92 

7.8 

439 

569 

-2.0 

550 

8.98 

1.04 

5.0 

419 

515 

-2.1 

600 

9.16 

1.16 

2.1 

401 

469 

-2.2 

650 

4.19 

1.29 

-1.2 

3B3 

427 

-2.3 

700 

9.05 

1.42 

-4.8 

366 

389 

-2.4 

750 

8.72 

1.56 

-8.7 

350 

356 

-2.4 

BOO 

8.20 

1.71 

-12.9 

336 

327 

-2.3 

850 

7.4  b 

1.86 

-17.5 

325 

305 

-2.0 

900 

6.48 

2.02 

-22.4 

315 

287 

-1.8 

95U 

5.26 

2.18 

“27.6 

308 

273 

-1.6 

1000 

3.79 

2.34 

-33.0 

300 

260 

-1.5 

1050 

2.04 

2.51 

-38.6 

293 

247 

-1.5 

1100 

0.00 

2.68 

-44.6 

287 

236 

-1.5 

87 


CB- 1-17 


88 


CB- 1-18 


TYPE  CO 

1 

CAL IB£R 

6.50  MM 

average 

DENSITY  16.70 

GRAMS/CC. 

PROJ.  WT 

9.018  GRAMS 

PRO J.  DIA.  6 

.50  MM 

IMPULSE  O.L 

LB.  SEC. 

DR  AT.  ROCR, 

WT.  0 

.000  GRAMS 

CHG.  WT. 

0.37  GRAMS  SABOT  WT.  u 

.000  GRAMS 

twist  rate 

REV. 

/  14.6  IN. 

PCT.  DRAG 

CHANGE 

/  (DEG.  Y AW ) **2 

0.76 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY  0 ( V I /D(  PCT  •  DR, 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SfcC/PCT 

0 

0.00 

0.00 

66.7 

346 

540 

0.0 

0 

0.00 

0.00 

66.  7 

346 

540 

0.0 

50 

3.17 

0.15 

62.4 

332 

49d 

-0.  1 

10u 

6.13 

0.30 

57.7 

322 

468 

-0.2 

150 

0.84 

0.46 

52.7 

314 

445 

-0.2 

200 

11.31 

0.62 

47.6 

307 

426 

-0.3 

250 

13.51 

0.78 

42.2 

301 

409 

-0.3 

300 

15.45 

0.95 

36.5 

295 

393 

-0.4 

350 

17  .1  J 

1.  12 

30.7 

289 

378 

-0.4 

400 

18.46 

1.30 

24.6 

2  04 

364 

-0.4 

4  50 

19.52 

1.48 

18.3 

279 

351 

-0.5 

500 

20.26 

1.66 

11.8 

274 

338 

-0.5 

550 

20.67 

1.84 

5.0 

269 

326 

-0.5 

600 

20.75 

2.03 

-2.0 

2  64 

315 

-0.6 

650 

20.4  r 

2 .22 

-9.3 

260 

304 

-0.6 

700 

19.84 

2.41 

-16.8 

255 

294 

-0.6 

750 

18.82 

2.61 

-24.6 

251 

204 

-0.7 

HOO 

17.42 

2.61 

-32. 7 

24  7 

274 

-0.7 

850 

15.61 

3.02 

-41.  1 

242 

265 

-0.7 

90o 

11.39 

3.23 

-49.  7 

230 

256 

-0.8 

95C 

10.7  3 

3.44 

-58.7 

2  34 

247 

-0.8 

1000 

7.61 

3.65 

-68.0 

2  30 

239 

-o.e 

1050 

4.05 

3.87 

-77.6 

22  6 

230 

-0.9 

1100 

0.0  0 

4.  10 

-87.5 

222 

223 

-0.9 

ORAG  RUCR. 

WT.  0.241 

GRAMS 

per.  drag 

CHANGE  / 

IDEG.  YAW)**2  1.19 

RANGE 

HE  IGH r 

TOF 

ANG  OF  FALL 

V 

ENFRGY 

DIVl/DIPCT.  DRAG) 

M 

M 

SFC 

MILS 

M/SFC 

JOULES 

M/SPC/PCT 

0 

0.00 

0.00 

61.1 

346 

540 

0.0 

0 

0.00 

o.oo 

61.1 

346 

540 

0.0 

5u 

2.90 

0.  15 

56.8 

337 

512 

-0.1 

100 

5.57 

0.30 

52.3 

329 

48rt 

-0.1 

150 

8.03 

0.45 

47.6 

323 

467 

-0.2 

200 

10.24 

0.61 

42.  7 

317 

450 

-0.2 

250 

12.22 

0.77 

3  7.6 

311 

434 

-0.3 

300 

13.93 

0.93 

32.3 

306 

420 

-0.3 

350 

15.39 

1.09 

26.9 

302 

406 

-G.3 

400 

16.58 

1.26 

21.4 

297 

393 

-0.4 

450 

17.4  i 

1.43 

15.6 

293 

381 

-0.4 

500 

18.11 

1.60 

9.  7 

286 

369 

-0.4 

550 

10.44 

1.78 

3.6 

284 

35M 

-0.5 

600 

18.47 

1.96 

-2.  7 

280 

348 

-0.5 

650 

18. 18 
17.57 

2.13 

—  9.  1 

2  76 

33J 

-0.5 

700 

2.32 

-15.8 

2  73 

128 

-0.5 

750 

16.63 

2.50 

-22.6 

269 

319 

-0.5 

800 

15.36 

2.69 

-29. b 

265 

310 

-0.6 

G50 

13.71 

2.88 

-16. B 

262 

301 

-0.6 

900 

11.75 

5.07 

-44.  2 

258 

292 

-0.7 

950 

9.40 

1.27 

-51.8 

253 

282 

-0.7 

1000 

6.67 

3.47 

-59.7 

249 

71/ 

-0.7 

1050 

3.54 

3.67 

-67.9 

245 

263 

-0.8 

1  100 

0.00 

3.88 

-  76.4 

240 

254 

-0.8 

89 


CB-1-19 


TYPE  CB  l 

CAL  IfTER 

6.50  MM 

AYFRAGE 

DENSITY  16.70  GRAMS/CC. 

PROJ.  Mf  9 

.018  GRAMS 

PROJ.  01 A.  6 

>.50  MM 

IMPULSE 

1.2  LB.  SEC. 

DRAG  ROCK • 

Ml  •  0 

.000  GRAMS 

CHC.  MT • 

0.85  GRAMS  SABOT 

MT.  0.000  GRAMS 

TWIST  RATE 

RfcV. 

/  15.7  IN. 

PCT .  DRAG 

CHANGE 

i  (DEG.  YAH) **2  0.76 

RANGC- 

HEIGHT 

TOT 

ANG  OF  FALL 

V 

ENFRGY 

D (V ) /O (PCT .  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULfcS 

M/SEC/PCT 

0 

0.00 

0.00 

46.2 

478 

1030 

0.0 

0 

0.00 

0.00 

46.2 

478 

1030 

0.0 

50 

2.21 

0.11 

43.9 

456 

939 

-0.2 

100 

4  .  T  l 

0.22 

41.4 

435 

854 

-0.4 

l>>0 

6.28 

0.34 

3  B.  6 

415 

776 

-0.6 

200 

8.10 

0.<«6 

35.6 

395 

376 

704 

638 

-0.8 

250 

9.77 

0.59 

32.2 

-0.9 

TOO 

11.26 

0.73 

28.5 

359 

580 

-1.0 

350 

12.56 

0.87 

24.4 

343 

529 

-l.l 

400 

13.66 

1.02 

20.0 

330 

491 

-1.0 

450 

14.53 

1.17 

15.2 

320 

462 

-0.9 

500 

15.16 

1.33 

10.2 

313 

441 

-0.8 

550 

15.54 

1.49 

5.0 

306 

423 

-0.7 

bOU 

15.65 

1.66 

-0.4 

300 

406 

-0.7 

65u 

15.50 

1.83 

—6.  1 

294 

\n 

-0.8 

700 

15.06 

2.00 

-12.0 

2B9 

-0.8 

750 

14.33 

2.17 

-18.1 

283 

162 

-0.8 

HOO 

13,29 

2.35 

-24.4 

278 

149 

-0.8 

850 

11.94 

2.53 

-.31.0 

273 

137 

-0.8 

000 

10.25 

2.  n 

-37.8 

269 

325 

-0.9 

950 

8.23 

2.91 

-44.  U 

264 

114 

-0.9 

1000 

5.86 

3.  10 

-52.1 

260 

304 

-0.9 

1050 

3.12 

3.29 

-59.7 

255 

293 

-1.0 

1100 

0.00 

3.49 

-67.5 

251 

283 

-1.0 

ORAG  KOCH • 

wT.  0.241 

GRAMS 

PCT.  ORAG 

CHANGE  / 

(DEG.  Y AW ) **2  1.19 

KANGt 

HE  IGHT 

TOC 

ANG  OF  FALL 

V 

ENERGY 

13  ( V  )  /  C  l  P  C 1  .  URAC) 

M 

M 

stc 

MILS 

M/SEC 

JOULES 

M/scc/PcT 

U 

O.OU 

0.00 

38.0 

478 

1030 

0.0 

0 

0.00 

0.00 

JB.O 

478 

1030 

0.0 

50 

1  .8  1 

0.11 

J5  •  7 

464 

971 

-0.1 

100 

3.50 

0.22 

33.3 

451 

914 

-0.3 

150 

5.08 

0.33 

30.8 

438 

861 

-0.4 

200 

6.5  3 

0.44 

28.1 

425 

810 

-0.5 

250 

7.84 

0.56 

25.2 

412 

763 

-0.6 

300 

9.00 

0.69 

22.2 

400 

718 

-0.7 

350 

10.02 

O.Bl 

19.0 

388 

675 

-0.8 

400 

10.07 

0.94 

15.6 

377 

635 

-0.9 

4  50 

11.55 

l.oa 

12.0 

366 

597 

—  1 . 0 

500 

12.05 

1.22 

e.i 

355 

563 

-1.0 

550 

12.35 

1.36 

4.0 

345 

631 

-I.  I 

600 

12.45 

1.51 

-0.3 

337 

504 

-1.1 

650 

12.3  3 

1.66 

-4.8 

329 

480 

-1.0 

7  Ou 

11.98 

l.fll 

-9.5 

322 

460 

-i.o 

750 

l  1.40 

1.97 

-14.4 

316 

443 

-0.9 

800 

10.57 

2.  13 

-19.5 

311 

428 

-0.9 

8  50 

9.49 

2.29 

-24.7 

306 

-0.8 

900 

8.15 

2.46 

-30.2 

301 

aoi 

-Q.9 

9  50 

6.54 

2.62 

-35.7 

297 

388 

-0.9 

1000 

4.66 

2.79 

-41.5 

292 

376 

-0.9 

1050 

2.47 

2.96 

-47.4 

288 

365 

-0.9 

1  100 

0.0  0 

3.  14 

-53.6 

283 

352 

-1.0 

90 


CB - 1-20 


tvpc  ce 

1 

CALIBER 

6.50  MM 

AVERAGE 

OENSI TV 

16.70  GRAMS/CC. 

PROJ.  Wt 

9.018  GRAMS 

PROJ.  DU.  6.50  MM 

IMPULSE  2.1  LB.  SEC. 

DRAG  RUCR. 

*T.  0 

.000  GRAMS 

CHG.  Hi. 

2.16  GRAMS  S A 80 1 

HI.  U.000  GRAMS 

TWIST  RATE 

REV. 

/  16.4  IN. 

PCT •  UR AG 

CHANGE 

/  (DEG.  YAW I **2  0.76 

RANGE 

HE  IGHI 

TOF 

ANG  OF  FALL 

V 

ENERGY 

Dm/OIPCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

19.  5 

753 

2557 

0.0 

u 

0.00 

0.00 

19.5 

753 

2557 

c.o 

50 

0.94 

0.07 

18.6 

726 

2376 

-0.3 

100 

1.83 

0.  14 

17.6 

699 

2206 

-0.5 

150 

2.67 

0.21 

16.6 

673 

2044 

-0.8 

?xo 

3.45 

0.29 

15.4 

648 

1891 

-1.0 

250 

4.1  11 

0.37 

14.2 

622 

1746 

-1.3 

30U 

4.3  5 

0.4  5 

12.6 

597 

1610 

-1.5 

350 

5.44 

0.53 

11.4 

573 

1481 

-1.7 

400 

5.97 

0.62 

9.8 

549 

1360 

-1.9 

450 

6*41 

0.71 

8.1 

526 

1248 

-2.1 

500 

6.7  a 

o.al 

6.2 

503 

1142 

-2.3 

550 

7.02 

0.91 

4.  1 

461 

1044 

-2.4 

600 

7.17 

1.02 

1.6 

459 

952 

-2.6 

650 

7.21 

1.13 

-0.6 

438 

866 

-2.8 

700 

7.1  l 

1.25 

-3.4 

418 

787 

-2.9 

750 

6. HQ 

1.37 

-6.4 

398 

714 

-3.0 

ftOO 

b.50 

J.50 

-9.  / 

379 

648 

-3. 1 

850 

5.94 

1.63 

-13.3 

361 

588 

-3. 1 

90u 

5.19 

1.78 

-17.3 

345 

536 

-3.1 

950 

4.24 

1.92 

-21.7 

332 

496 

-2.0 

1000 

3.07 

2.08 

-26.4 

322 

46  7 

-2.3 

1050 

1.66 

2.24 

-31.4 

314 

444 

-1.9 

1 100 

0.00 

2.40 

-36.6 

307 

426 

-1.6 

DRAG  RUtR. 

h T.  0.241 

GRAMS 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW)**2  1.19 

RANGE 

HE  ICHT 

TOF 

ANt,  OF  F  ALL 

V 

ENERGY 

L)(V)/D(PCT.  DRAG) 

M 

M 

stc 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

U 

0.00 

0.00 

14.7 

753 

2557 

0.0 

0 

0.00 

0.00 

14.7 

753 

2557 

0.0 

50 

0.70 

0.07 

13.8 

7  35 

2432 

-0.2 

100 

1.36 

0.14 

0.21 

12.9 

717 

2313 

-0.4 

150 

1.96 

11.9 

699 

2199 

-0.5 

200 

2.52 

0.28 

10.  6 

682 

2090 

-0.7 

250 

3.03 

0.35 

9.  7 

665 

1985 

-0.9 

300 

3.4B 

0.43 

8.6 

648 

1884 

-1.0 

350 

3.87 

0.51 

7.  3 

631 

1786 

-1.2 

40o 

4.2  J 

0.59 

6.0 

614 

1692 

-1.3 

450 

4.47 

0.67 

4.7 

598 

1602 

-1.5 

500 

4.67 

0.  76 

3.2 

582 

1510 

-1.6 

550 

4.79 

0.84 

1.7 

566 

1433 

-1.7 

600 

4.84 

0.93 

0.1 

550 

1353 

-1.9 

650 

4.81 

1.02 

-1.6 

535 

1277 

-2.0 

700 

4.70 

1.12 

-3.4 

519 

1205 

-^•1 

750 

4.49 

1.22 

-5.3 

505 

1135 

-2.2 

800 

4.19 

1.32 

-7.3 

490 

1069 

-2.3 

650 

3.78 

1.42 

-9.4 

476 

1007 

-2.4 

900 

3.27 

1.53 

-11.7 

462 

94  S 

-2.5 

950 

2.64 

1.64 

-14.  1 

448 

893 

-2.6 

1000 

1.89 

1.75 

-16.  / 

435 

840 

-2.  7 

1050 

11 00 

1.02 

1.87 

-19.4 

422 

790 

-2.7 

0.00 

1.99 

-22.3 

4  10 

744 

-2.8 

91 


CB- 1-21 


rYPE  to 

l 

CALIBER 

7.62  HR 

AVERAGE 

DENSITY 

7.80 

GRAMS/CC. 

PROJ.  wr 

6.778  GRAHS 

PROJ.  01  A. 

7.62  HR 

IMPULSE 

O.o 

LB.  SEC. 

DRAG  RDCR. 

HT.  0 

.000  GRAHS 

CHG.  WT. 

0.51  GRARS  SABOT 

WT.  0 

.000  GRAHS 

TWIST  RATE 

REV. 

/  12.4  IN. 

PCT.  DRAG 

CHANGE 

/  (DEG.  YAW  1 **2 

0.76 

RANGE 

HE IGtlT 

TOE 

ANG  OF  FALL 

V 

ENERGY 

DIVI/DIPCT.  DRAG) 

M 

H 

SEC 

HILS 

H/SEC 

JOULES 

M/StC/PCT 

0 

0.00 

O.CO 

71.4 

434 

638 

0.0 

0 

0.00 

0.00 

71.4 

434 

638 

0.0 

SO 

3.44 

0.12 

68.  5 

397 

534 

-0.4 

10U 

6.72 

0.25 

65.0 

363 

44  7 

-0.6 

15u 

9.82 

0.40 

60.9 

3  35 

380 

-0.7 

?OG 

12. 10 

0.58 

56.  1 

317 

340 

■0.6 

250 

15.13 

0.71 

51.0 

305 

315 

-J.fc 

300 

17.70 

0.88 

45.4 

2  94 

292 

-0.6 

350 

19.79 

1.05 

39.4 

2  84 

273 

-0.7 

400 

21.57 

1.23 

33.0 

274 

255 

-0.7 

450 

23.02 

1.42 

26.1 

266 

239 

-0.8 

500 

24.13 

1.61 

18.8 

2  57 

224 

-0.8 

550 

24.66 

1.81 

11.0 

249 

210 

-0.9 

600 

25.20 

2.01 

2.7 

241 

2  33 

197 

-1.0 

650 

25.12 

2.22 

-6.2 

185 

-1.0 

700 

^4.59 

2.44 

-15.7 

226 

173 

-l.l 

750 

23.58 

2.66 

-25.8 

219 

162 

-l.l 

80u 

H50 

22.06 

19.98 

2.90 

3.14 

-36.6 

-48.1 

212 

205 

152 

142 

:l:i 

90U 

17.33 

3.39 

-60.4 

190 

133 

-1.2 

95u 

14.04 

3.64 

-73.5 

L  92 

125 

-1.2 

1000 

10.09 

3.91 

-87.5 

186 

117 

-1.3 

1050 

5.43 

4.18 

-102.4 

160 

174 

110 

-1.3 

1  lOu 

0.00 

4.47 

-118.3 

103 

-1.3 

ORAL,  RuCR.  wT.  0.369  GRAMS  PCT.  DRAG  CHANGE  I  (DEG.  YAW>**2  1.19 


RANGE 

HE  IGHT 

TOF 

ANG  OF  FALL 

V 

FNERGY 

D(V)/OU’CT  .  DRAG) 

M 

M 

SfcC 

HUS 

M/SEC 

JOULES 

H/S1-C/PCT 

0 

0.00 

0.00 

57.8 

434 

638 

0.0 

0 

0.00 

0.00 

57. B 

434 

638 

0.0 

50 

2.n 

0.12 

55.0 

4  \  l 

571 

-0.2 

100 

5.40 

0.24 

61.9 

389 

511 

-0.4 

150 

7.86 

0.  38 

48.4 

368 

457 

-0.6 

20u 

10.14 

0.52 

44.5 

349 

409 

-0.7 

250 

12.23 

0.66 

40.2 

333 

371 

-0.8 

300 

14.09 

0.82 

35.5 

321 

343 

-0.7 

350 

15.71 

0.97 

30.5 

310 

321 

-0.7 

400 

17. OR 

1.  14 

25.  1 

302 

302 

-N.7 

450 

18.18 

1.31 

IS*5 

13.5 

293 

lit 

-0.7 

500 

18.99 

1.48 

285 

-U.B 

550 

19.50 

1.66 

7.2 

278 

254 

-0.8 

600 

19.70 

1.84 

0.6 

271 

240 

-0.8 

650 

19.56 

2.03 

-6.4 

264 

228 

-0.9 

700 

19.0  r 

2.2? 

-13.7 

258 

2^4 

-0.9 

76o 

18.21 

2.41 

-21.4 

251 

-1.0 

800 

16.9  7 

2.6? 

-29.6 

245 

193 

-1.0 

350 

15.31 

2.8  2 

-38.1 

239 

if! 

-1.0 

900 

13.23 

3.01 

-47.1 

232 

-l.l 

950 

10.69 

3.25 

-56.7 

225 

161 

-1.2 

1000 

7.66 

3. 48 

-66.9 

217 

150 

-1.2 

1050 

4.1  1 

3.72 

-77.9 

210 

141 

-1.3 

1100 

0.00 

3.96 

-89.6 

92 

203 

131 

-1.3 

CB-1-22 

TYPE  CB 

1 

CALIBER 

7.62  MM 

AVERAGE 

DENSITY 

7.80  GRAMS/CC. 

PROJ.  WT 

6.778  GRAMS 

PROJ.  OIA* 

7.62  MM 

IMPULSE 

1.2  L8*  SEC. 

DRAG  RUCR. 

MT  •  0 

.000  GRAMS 

CHG.  MT. 

1.04  GRAMS  SABOT 

WT.  0.000  CRAMS 

TWIST  RATE 

REV. 

/  12.9  IN. 

PCT.  DRAG 

CHANGE  / 

(f)FG.  YAW  1  **2  0.76 

RANGE 

HEIGHT 

TOE 

ANC  OF  FALL 

V 

ENERGY 

D!V)/DIPCT.  0RAG1 

M 

M 

SEC 

MILS 

M/SfcC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

48.0 

604 

1236 

0.0 

0 

0.00 

0.00 

48.8 

604 

1236 

0.0 

50 

2.36 

0.09 

47.4 

560 

1061 

-0.4 

100 

4.65 

0.18 

45.6 

517 

905 

-0.8 

150 

6.84 

0.28 

43.6 

476 

768 

-1.2 

20u 

8.93 

0.  39 

41.2 

437 

647 

-1.5 

250 

10.89 

0.51 

38.3 

400 

542 

-1.8 

300 

12.69 

0.64 

34.9 

366 

454 

-2.0 

350 

14.31 

0.78 

30.8 

337 

385 

-2.0 

400 

15.71 

0.94 

26.2 

318 

343 

-1.4 

450 

16.88 

1.10 

21.0 

306 

317 

-1.1 

500 

17.78 

1.26 

15.5 

295 

294 

-1.1 

550 

18.39 

1.44 

9.5 

285 

279 

600 

18.71 

1.62 

275 

257 

650 

18.70 

1.80 

-3.7 

267 

241 

-i.i 

700 

18.35 

1.99 

-10.9 

25B 

226 

-i.i 

75u 

17.63 

2.  19 

-18.7 

250 

212 

-1.2 

800 

16.52 

2.39 

-26.9 

242 

199 

-1.3 

850 

14.99 

2.60 

-35.7 

234 

186 

-1.3 

900 

13.01 

2.82 

-45.  1 

227 

175 

-1.4 

950 

10.56 

3.04 

-55.1 

220 

164 

-1.4 

1000 

1050 

7.59 

4.09 

3.27 

3.51 

ill 

153 

144 

-1.4 

-1.5 

1100 

0.00 

3.76 

-89.4 

200 

135 

-1.5 

OR  AG  HDLR. 

WT.  0.389 

GRAMS 

PCT.  DRAG 

CHANGE  / 

(DFG.  YAW \ **2  1.19 

RANGE 

HE  IllHT 

IOF 

ANG  OF  FALL 

V 

ENERGY 

0(V)/C(PCT.  DRAG) 

M 

M 

StC 

MILS 

M/SEC 

JOULES 

M/StC/PCT 

0 

0.00 

0.00 

35.5 

604 

1236 

0.0 

0 

0.00 

0.00 

35.5 

604 

1236 

0.0 

5U 

1.7  1 

0.06 

34.0 

575 

1117 

-0.3 

100 

3.34 

0.17 

32.4 

546 

1007 

-0.6 

150 

4.89 

0.27 

30.7 

518 

905 

-0.8 

200 

6.35 

0.37 

28.7 

491 

812 

-1.1 

250 

7.71 

0.47 

26.5 

465 

727 

-1.3 

300 

8.95 

0.58 

24.1 

441 

651 

-1.5 

350 

10. 0  7 

0.70 

21.4 

417 

582 

-1.6 

400 

11.05 

0.82 

18.3 

395 

820 

-1.8 

450 

11.6  7 

0.95 

14.9 

374 

465 

-1.9 

500 

12.52 

1.09 

U.2 

354 

416 

-2.0 

550 

12.9  7 

1.24 

7.0 

337 

375 

-1.9 

600 

13.20 

1.39 

2.4 

323 

345 

-1.6 

650 

13.20 

1.54 

-2.6 

313 

321 

-1.4 

700 

12.95 

t.71 

-7.9 

303 

302 

-1.3 

750 

12.43 

1.87 

-13.5 

295 

284 

-1.3 

800 

11  .63 

2.05 

-19.4 

287 

26H 

-1.3 

850 

10.53 

2.22 

-25.6 

279 

2  5  3 

-1.3 

900 

9.12 

2.40 

-32.2 

272 

240 

-1.3 

950 

7.38 

2.59 

-39.1 

266 

721 

-1.3 

1000 

5.29 

2.78 

-46.3 

259 

215 

-1.3 

1050 

2.84 

2.98 

-54.0 

204 

-1.4 

1100 

0.00 

3.18 

-62.0 

244 

191 

-1.5 

93 


CB- 1-23 


94 


CB- 1-24 


TYPE  CB  1  CALIBER  7.62  MM  AVERAGE  DENSITY  II. OO  GKAMS/CC. 

PROJ.  wr  9.559  GRAMS  PROJ.  DIA.  7.A2  MM  IMPULSE  O.B  LB.  SEC. 


DRAG  ROCft.  wT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (OEG.  YAW)**2  I.  19 

RANGE  HEIGHT  TOF  ANG  OF  FAIL  V  LNlRGY  DIVI/DJPCT.  DRAG ) 

M  M  SEC  MILS  M/SF.C  JOULES  M/StC/PCT 


95 


CB- 1-25 


TYPE  CB 

1 

CAL  I  BCR 

7.62  MM 

AVERAGE 

DENSITY 

11.00  GRAMS/CC. 

PROJ.  WT 

9.559  GRAMS 

PROJ.  01  A. 

7.62  MM 

IMPULSE  L.2  LB.  SEC. 

DRAG  RUCK. 

WT.  0 

.000  GRAMS 

CHG.  MT. 

0.31  GRAMS  SABOT 

WT.  0.000  GRAMS 

TWlSt  «ATt 

REV. 

/  14.8  IN. 

PCT.  ORAG 

CHANGE  / 

(DEG.  Y AM  1 **2  0.76 

RANGE 

M 

HEIGHT 

M 

TOF 

stc 

ANG  OF  FALL 
MILS 

M/Kfct 

ENERGY 

JOULES 

0 

0.00 

0.00 

55.6 

456 

994 

0.0 

0 

0.00 

0.00 

55.6 

456 

994 

0.0 

50 

2.h  7 

O.ll 

53.0 

429 

879 

-0.3 

100 

5.20 

0.23 

50.1 

403 

775 

-0.5 

150 

7.59 

0.36 

46.8 

376 

683 

-0.7 

200 

9.80 

0.50 

43.1 

355 

603 

-0.9 

250 

11.82 

0.64 

38.9 

3  36 

539 

-0.9 

100 

13.62 

0.80 

34.3 

322 

495 

-0.8 

350 

15.18 

0.90 

29.3 

312 

4t>a 

-0.7 

400 

16.49 

1.12 

24.0 

304 

441 

-0.7 

4  50 

17.54 

1.28 

18.4 

296 

418 

-0.7 

500 

18.10 

1.46 

12.6 

‘  288 

398 

-0.7 

540 

18.78 

1.63 

6.4 

282 

379 

-0.8 

600 

18.94 

1.81 

0.0 

275 

362 

—0  •  H 

650 

18.7  7 

1.99 

-6.8 

269 

346 

-0.8 

700 

18.27 

2.  18 

-13.8 

263 

330 

-0.9 

7  50 

17.42 

2.38 

-21.2 

257 

31b 

-0.9 

800 

16.19 

2.57 

-29.0 

25  l 

302 

-0.9 

850 

14.58 

2.77 

-37.1 

246 

288 

-i.O 

900 

12.54 

2.96 

-45.5 

240 

276 

-1.0 

950 

1000 

10. 1  l 
7.2  1 

3.19 

3.41 

-44.4 

-63.7 

235 

229 

263 

252 

-1.0 
-l.  1 

I05o 

3.85 

5.63 

-73.4 

224 

241 

-1 . 1 

1100 

0,00 

3.85 

-83.5 

219 

230 

-1.1 

CRAG  RUGR . 

wT.  0.389 

GRAMS 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW>**2  1.19 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

0(V)/0(PCT.  ORAG) 

1 1 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PGT 

0 

0.0  0 

0.00 

45.8 

456 

994 

0.0 

0 

0.0  0 

0.00 

45.8 

456 

994 

0.0 

50 

2.19 

O.ll 

43,3 

439 

919 

-0.2 

100 

4.25 

0.23 

40.6 

422 

850 

-0.3 

150 

6.1  7 

0.35 

37.7 

406 

7  85 

-0.5 

200 

7.94 

0.47 

34.5 

391 

725 

-0.6 

250 

9.56 

0.61 

31.1 

376 

670 

-0.7 

30u 

11.00 

0.74 

27.4 

362 

619 

-0.8 

350 

12.24 

0.88 

23.5 

348 

573 

-0.9 

400 

13.30 

1.03 

19.2 

337 

5  34 

-0.9 

450 

14.14 

1.1B 

14.7 

327 

502 

-0.9 

500 

14, /4 

1.33 

9.9 

319 

476 

-0.8 

550 

15.11 

1.49 

4.6 

312 

454 

-0.8 

600 

15.22 

1.66 

-0.4 

305 

435 

-0.8 

15.07 

M2 

-5.9 

299 

-0.8 

700 

14.64 

1.99 

-11.6 

293 

268 

400 

-0.8 

750 

13.9  1 

2.16 

-17.5 

364 

-0.8 

800 

12.92 

2.34 

-23.  7 

282 

369 

-0.9 

850 

11.61 

2*52 

-30.  1 

277 

355 

-0.9 

900 

9.98 

2.70 

-36.7 

272 

341 

-0.9 

950 

8.01 

2.88 

-43.6 

268 

329 

-0.9 

1000 

5.70 

3.07 

-50.7 

262 

316 

-1.0 

1050 

3.04 

3.27 

-58.  1 

256 

301 

-1.0 

1 100 

0.00 

3.46 

-65.9 

250 

28  7 

-1.1 

96 


CB- 1-26 


TYPF  Ctt 

1 

CALIBER 

7.62  MM 

AVERAGE 

DENSITY  11.00 

GRAMS/CC. 

PROJ.  WT 

9.559  GRAMS 

PROJ.  0 1  A. 

7.62  MM 

IMPULSE  2.1 

LB.  SEC. 

DRAG  RDCR. 

mT.  0 

.000  GRAMS 

CHG.  MT. 

2.09  GRAMS  SABOT  MT.  0 

.000  GRAMS 

TV*  1  ST  RATE 

REV. 

/  15.5  IN. 

PCT.  DRAG 

CHANGE 

/  (DEG.  YAM>**2 

0.76 

RANGE 

HEIGHT 

TOE 

ANG  Of  FALL 
MILS 

V 

ENERGY  0 ( V 1 / 0 ( PCT .  DRAG) 

M 

M 

SfcC 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

27,  3 

719 

2471 

0.0 

U 

0.00 

O.OQ 

0.07 

27.3 

719 

2471 

0.0 

SO 

1.32 

26.3 

685 

2241 

-0.3 

100 

2.58 

0.15 

25.2 

651 

2028 

-0.7 

150 

3.78 

0.23 

23.9 

619 

1829 

-1.0 

20u 

4.93 

0.31 

22.5 

587 

1644 

-1.3 

250 

6.00 

0.4(1 

21.0 

555 

1474 

-1.5 

100 

6.99 

0.49 

19.3 

525 

1318 

-1.8 

350 

7.89 

0.59 

17.4 

496 

1174 

-2.0 

AO  j 

8.70 

0.69 

15.2 

467 

1043 

-2.3 

*50 

9.39 

0.00 

12.6 

440 

924 

-2.5 

500 

9.95 

0.92 

10.0 

413 

816 

-2.7 

550 

10.37 

1.04 

6.9 

388 

719 

-2.8 

600 

10.6  i 

i:\i 

3.4 

364 

634 

-2.9 

*60 

10.71 

—  0.  b 

343 

563 

-2.8 

700 

10.57 

1.47 

-5.  1 

327 

512 

477 

-2.4 

750 

10.21 

1.62 

-9.9 

316 

-1.9 

800 

9.60 

1.78 

“15.1 

307 

451 

-1.5 

850 

8.7  3 

1.95 

-20.5 

299 

420 

-1.4 

900 

7.59 

2.12 

“26.3 

292 

40  7 

-1.4 

96i 

6.16 

2.29 

-32.3 

285 

386 

370 

-1.4 

1000 

4.43 

2.47 

-  38.6 

278 

2  72 

-1.4 

1050 

2.38 

2.65 

-4  5.2 

353 

-1.4 

1  100 

0.00 

2.84 

-a2.1 

266 

338 

-1.4 

CRAG  KUCR. 

WT.  0.389 

GRAMS 

PCT.  CRAG 

CHANGE  / 

(DEG.  Y AW ) **2  1.19 

RANGt 

HEIGHT 

TUf- 

A NO  OF  FALL 

V 

ENERGY 

DIV  )  /C (PCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOUL  S 

M/SLC/PCT 

0 

0.00 

0.00 

19.  1 

719 

2471 

0.0 

0 

0.00 

0.00 

19.1 

719 

2471 

0.0 

50 

0.91 

0.07 

18.  1 

696 

2314 

-0.2 

10U 

1 . 7  d 

0.14 

17.  1 

674 

2165 

-0.4 

150 

2.59 

0.22 

15.9 

652 

2024 

~  J  •  f 

200 

3.34 

0.30 

14.7 

630 

1889 

-0.9 

250 

4.04 

0.38 

13.4 

60S 

l  76  l 

-l.l 

300 

4.66 

0.46 

12.0 

587 

1639 

1524 

-1.3 

350 

5.22 

0.55 

10.5 

567 

-1.4 

400 

5.70 

0.64 

8.9 

546 

1414 

-1.6 

508 

6.10 

0.73 

7.2 

526 

1311 

-1.8 

h.40 

0.83 

5.3 

507 

tu* 

-1.9 

550 

6.62 

0.93 

3.3 

488 

-2.1 

600 

6.73 

1.03 

l.  1 

470 

1039 

-2.2 

650 

6.73 

1.14 

-1.3 

45 2 

961 

-2.3 

700 

6.61 

1.25 

-3.8 

435 

888 

-2.4 

750 

6.36 

1.37 

—  6.6 

410 

820 

-2.5 

000 

5.98 

1.49 

-9.5 

402 

757 

-2.6 

850 

5.44 

1.62 

-12.  7 

387 

698 

-2.6 

90'' 

4.73 

1.75 

-16.2 

372 

644 

-2.7 

950 

3.85 

1.89 

-20.0 

358 

595 

-2.7 

1000 

2.78 

2.03 

-24.  1 

344 

552 

-2.7 

1050 

1.50 

2.18 

-28.4 

333 

515 

-2.5 

1 100 

0.00 

2.33 

-33.0 

3  24 

486 

-2.3 

97 


CB- 1-27 


TYPF  CB  1 

CAUSER 

7.62  MM 

AVERAGE 

OENSITY  16.70 

GRAMS/CC. 

proj.  wr  14 

.512  GRAMS 

PROJ.  01  A.  7 

.62  MM 

IMPULSE  0.8 

LB.  SEC. 

DRAG  RGCR. 

MT.  0 

.000  SRAMS 

CHG.  MT. 

0.29  GRAMS  SABOT  MT.  0 

.000  GRAMS 

TWIST  HATE 

NA 

PCT.  DRAG 

CHANGE  / 

IDEG.  YAM>**2 

0.76 

RANGE 

HE  iGHf 

TOF 

ANG  OF  FAIL 

V 

ENERGY  DCVI/DIPCT.  DR 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/ PCT 

0 

0.00 

0.00 

100.0 

244 

432 

0.0 

G 

0.00 

0.00 

100.0 

244 

432 

0.0 

50 

4.71 

0.21 

91.5 

240 

418 

0.0 

100 

9.00 

0.42 

32.7 

2  36 

405 

-0.1 

150 

12. HA 

0.63 

73.6 

233 

393 

-0.1 

200 

16.2  3 

0.05 

64.2 

229 

380 

-0.1 

2  50 

19.14 

1.07 

54.5 

225 

368 

-0.2 

100 

21.58 

1.29 

44.6 

222 

357 

-0.2 

3  50 

23.51 

1.52 

34.2 

218 

346 

-0.2 

A  00 

24.93 

1.75 

23.6 

215 

335 

-0.3 

A  50 

25.82 

1.99 

12.6 

212 

325 

-0.3 

5  00 

26.16 

2.22 

1.3 

208 

-0.3 

550 

25.94 

2.47 

-10.4 

205 

306 

-0.4 

600 

25.14 

2.71 

-22.5 

202 

296 

-0.4 

6  50 

23.74 

2.96 

-34.9 

199 

m 

-0.4 

700 

21.71 

3.21 

-47.7 

196 

-0.4 

750 

19.05 

3.47 

-60.8 

193 

271 

-0.5 

800 

15.73 

3.  73 

-74.4 

190 

263 

-0.5 

850 

11.73 

4.00 

-88.4 

188 

256 

-0.5 

9  00 

7.03 

4.27 

-102.8 

-117.6 

185 

248 

-0.5 

950 

1  .6  1 

4.54 

182 

242 

-0.5 

96*. 

0.00 

4.  62 

-121.7 

182 

240 

-0.5 

OR  AC  RDCR. 

kT •  0.389 

GRAMS 

PCT.  DRAG 

CHANGE  / 

IDEG.  YAM) **2  1.19 

RANGt 

HE  IGHJ 

TOF 

ANG  OF  FAU. 

V 

ENERGY 

Om/D(PCT.  DRAG) 

M 

M 

sec 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

100.0 

244 

432 

0.0 

0 

0.00 

0.00 

100.0 

244 

432 

0.0 

50 

4.7  1 

0.21 

91.5 

241 

2  38 

421 

0.0 

100 

9.00 

0.42 

82.8 

410 

-0. 1 

150 

12.85 

0.63 

73.9 

2  35 

399 

-0.1 

200 

16.26 

0.84 

64.7 

232 

389 

-0.1 

250 

300 

1.06 

1.23 

55.4 

45.8 

378 

||5 

-0.  1 
-0.2 

350 

23.70 

1.50 

35.9 

-C.2 

400 

25.22 

1.73 

25.8 

221 

350 

-0.2 

4  50 

26.24 

1.95 

15.5 

219 

341 

-0.2 

500 

26.74 

2.  18 

4.9 

216 

332 

-0.3 

550 

26.72 

2.42 

-5.9 

213 

324 

-0.3 

600 

26.16 

2.65 

-17.0 

211 

315 

-0.3 

650 

25.06 

2.89 

-28.3 

209 

307 

-0.3 

700 

23.38 

3.  13 

-40.0 

206 

299 

-0.4 

7  50 

2  l  .  1  3 

3.38 

-52.0 

203 

290 

-0.4 

800 

18.2  7 

3.63 

-64.3 

199 

281 

-0.4 

850 

14.80 

3.88 

-77.  1 

197 

273 

-0.4 

900 

10.69 

4.  14 

-90.2 

194 

265 

-0.5 

950 

5.93 

4.40 

-103.7 

191 

257 

-0.5 

1000 

0.4  8 

4.66 

-117.7 

188 

250 

-0.5 

1004 

0.00 

4.69 

-118. B 

188 

249 

-0.5 

98 


CB-1-28 


T  YPt  f.B 

1 

CALIBER 

7.62  MM 

AVERAGE 

OENSITY  16.70 

GKAMS/CC. 

PRO J •  WT  14. 512  CRAMS 

PROJ.  01  A. 

7.62  MM 

IMPULSE  1.2 

LB.  SEC. 

DRAG  ROCR. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

0.49  GRAHS  SABOT  WT.  0 

.000  GRAMS 

TWIST  KATE 

NA 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW  1 **2 

0.76 

RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

y 

ENERGY  l)(V)/Q(PCT.  DRAC) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

67.6 

328 

781 

0.0 

0 

0.00 

0.00 

67.6 

328 

781 

0.0 

50 

3.21 

0.15 

62.8 

320 

74  3 

-0.  1 

ioo 

6.17 

0.31 

57.8 

313 

712 

-0.1 

150 

8.89 

0.47 

52.7 

300 

687 

-0.2 

20u 

11.34 

0.64 

47.3 

302 

663 

-0.2 

250 

13.53 

0.81 

41.7 

297 

64C 

-0.3 

300 

15.44 

0.98 

36.0 

292 

619 

-0.3 

3  30 

17.06 

1.15 

30.0 

287 

594 

-0.3 

400 

16.38 

1.32 

23.6 

283 

580 

-0.4 

450 

19.40 

1.50 

17.5 

278 

562 

-0.4 

500 

20.10 

1.68 

10.9 

274 

545 

-0.4 

550 

20.48 

1.87 

4.2 

270 

529 

-0.5 

600 

20.52 

2.05 

-2.8 

266 

513 

-0.5 

650 

20.21 

2.24 

-9.9 

262 

498 

-0.5 

700 

19.54 

2.44 

-17.3 

25B 

484 

-0.5 

750 

18.51 

2.63 

-24.9 

254 

469 

-0.6 

BOO 

17.10 

2.63 

-32.8 

251 

456 

-0.6 

850 

15.30 

3.03 

-40.8 

247 

442 

-0.6 

900 

13.10 

3,23 

-49.1 

243 

429 

-0.7 

950 

10.48 

3.44 

-57.7 

240 

M7 

-0.7 

1000 

7.43 

3.65 

-66.5 

2  36 

405 

-0.7 

1050 

3.94 

3.87 

-75.6 

233 

393 

-0.7 

1100 

0.00 

4.08 

-85.0 

229 

382 

-0.8 

ORAG  RUCR. 

WT.  0.389 

GKAMS 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW ) **2  1.19 

RANGC 

HEIGHT 

TuF 

ANG  OF  FALL 

V 

ENERGY 

0(V)/D(PCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

jnuLts 

M/SEC/PCT 

Cl 

0.00 

0.00 

63.  3 

328 

781 

0.0 

0 

0.00 

0.00 

63.3 

328 

m 

0,0 

50 

3.00 

0.15 

58.6 

322 

-0.1 

10U 

5.75 

0.31 

53.7 

317 

728 

-0.  1 

150 

H.2  7 

0.47 

48.7 

313 

706 

-0,1 

200 

10.53 

0.63 

43.5 

308 

686 

-0.2 

250 

12.54 

0.79 

38.1 

304 

666 

-0.2 

300 

14.28 

0.96 

32.7 

300 

648 

-0.2 

350 

15.74 

1.13 

27.0 

296 

630 

-0.3 

400 

16.9  3 

1.30 

21.3 

292 

613 

-0.3 

450 

500 

17.83 

1.47 

15.4 

289 

597 

-0.3 

18.44 

1.64 

9.3 

285 

501 

-0.4 

550 

18.75 

1.82 

3.1 

282 

567 

-0.4 

600 

18.74 

2.00 

-3.3 

278 

552 

-0.4 

650 

18.43 

2.  18 

-9.8 

275 

539 

-0.4 

700 

17.76 

2.  36 

-16.5 

2  72 

526 

-0.4 

750 

16.81 

2.55 

-23.3 

269 

5l  3 

-0.5 

800 

15.50 

2.74 

-30.3 

266 

500 

-0.5 

850 

13.84 

2.92 

-37.5 

263 

489 

-U.5 

900 

11.82 

3.12 

-44.0 

259 

475 

-0.6 

950 

9.44 

3.31 

-52.3 

255 

461 

-0.6 

1000 

6.69 

3.51 

-60.1 

252 

447 

-0.6 

1050 

3.54 

3.71 

-68.1 

248 

434 

-0.7 

1100 

0.00 

3.91 

-76.4 

244 

421 

-0.7 

99 


CB-1-29 


TYPfc  CM  1  CAL  I  BEK  7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PRO J •  WT  14.512  GRAMS  PPOJ.  DIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 


100 


CB-1  30 


7CAL.R.  (TANGENT) 


CB  2 


ALL  DIMENSIONS  ARE  IN  CALIBERS 

Axial  Radius  of  Gyration  ■  0.325  Cal.  Wetted  Area  ■  10.53  Cal.2 

3 

Transverse  Radius  of  Gyration  -  0.972  Cal.  Volume  ■  2.28  Cal. 


Center 

of  Mass 

(Nose) 

■ 

2.61  Cal. 

Length 

■  4.26 

Cal. 

Mach 

No. 

C°o 

(Tracer) 

Cdsf‘t 

DW 

C^N 

.4* 

.122 

.094 

1.80 

.99 

2.92 

.8* 

.107 

.074 

1.64 

.43 

3.58 

.95* 

.152 

.076 

1.54 

.06 

3.93 

1.1* 

.369 

.293 

1.70 

.59 

3.44 

1.2* 

.369 

.293 

1.88 

.88 

3.25 

1.5 

.340 

.076 

.264 

.055 

.209 

2.22 

1.32 

2.87 

2.0 

.303 

.070 

.232 

.048 

.184 

2.81 

1.75 

2.42 

2.5 

.274 

.062 

.212 

.043 

.169 

3.  IS 

1.90 

2.24 

3.0* 

.247 

.053 

.194 

.038 

.156 

3.48 

1.99 

2.16 

3.5* 

.225 

.047 

.178 

.034 

.144 

3.66 

2.02 

2.16 

4.0* 

.204 

.041 

.163 

.030 

.133 

3.66 

2.02 

2. 16 

4.5* 

.188 

.036 

.152 

.028 

.124 

3.66 

2.02 

2.16 

CD  (Mach  -  2.5)  »  6.75 
a2 

HIT 

101  CB-2-1 


Estimated  data 


MACH  NO. 


2 


4 


6 


MACH  NO. 

103 

CB-2-3 


TYPE  CB 

i 

CALIBER 

5.56  MM 

AVERAGE 

OENSITY  7.80 

GRAMS/CC. 

PROJ.  mT 

3.047  GRANS 

PROJ.  01  A.  5 

.56  MM 

IMPULSE  0.8 

LB 

.  SEC. 

DRAG  RUCR. 

.  WT.  0 

.000  GRAMS 

CHG.  MT. 

0. 88  GRAMS  SABOT  WT.  0 

.000  GRAMS 

TWIST  RATE 

REV. 

/  6.1  IN. 

PCT.  DRAG 

CHANGE  / 

IOEG.  YAW)**2 

0 

.76 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY  OIV) 

/DIPCT .  DRAG) 

M 

H 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0,00 

30.2 

827 

1042 

1 

0.0 

0 

0.00 

0.00 

30.2 

827 

1042 

( 

0.0 

50 

1.46 

0.06 

29.4 

772 

908 

-1 

0.5 

100 

2.89 

0.13 

28.5 

719 

787 

1.0 

150 

4.27 

0.20 

27.5 

668 

680 

• 

1 .5 

200 

5.69 

0.28 

26.  ^ 

619 

584 

- 

1.9 

250 

6.85 

0.36 

24.9 

5  72 

499 

— ; 

2.3 

300 

8.03 

0.45 

23.2 

528 

425 

-2.6 

350 

9.12 

0.55 

21.3 

486 

360 

-2.9 

400 

10.12 

0.66 

19.0 

446 

303 

3.2 

450 

10.99 

0.78 

16.2 

408 

253 

• 

3.4 

500 

11.71 

0.91 

12.9 

373 

212 

• 

3.5 

550 

12.25 

1.05 

9.0 

345 

181 

3.1 

600 

12  .*9 

1.20 

4.5 

325 

161 

2.5 

650 

12.70 

1.35 

-0.4 

311 

147 

* 

2.0 

700 

12.55 

1.52 

-5.8 

299 

137 

1,7 

760 

12.13 

1.69 

-11.6 

290 

128 

• 

1.5 

BOO 

11.42 

1.86 

-17.7 

281 

120 

1.4 

850 

10.40 

2.04 

-24.2 

273 

114 

•» 

1.4 

900 

9.05 

l.i'3 

-31.1 

266 

108 

• 

1*7 

950 

7.35 

2.42 

-38.3 

260 

103 

Ml 

1.3 

1000 

5.29 

2.61 

-45.9 

253 

97 

«• 

1.4 

1050 

2.85 

2.82 

-53.9 

246 

92 

• 

L  .4 

1100 

0.00 

3.02 

-62.4 

240 

88 

1.4 

DRAG  ROCR. 

WT.  0.151 

GRANS 

HCT.  DRAG 

CHANGE  / 

(DEG. 

YAW) **2  1.12 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

f 

ENERGY 

DIVi/OIPCT.  DRAG) 

M 

M 

SEC 

NILS 

N/SEC 

JOULES 

M/SfcC/PCT 

0 

0.0  0 

0.00 

23.0 

827 

1042 

0.0 

0 

0.00 

0.00 

23.0 

827 

1042 

0.0 

50 

1.1  1 

0.06 

nil 

784 

936 

-0.4 

100 

2.18 

0.13 

743 

839 

-0.8 

150 

3.2  l 

0.20 

20.4 

703 

749 

-1.2 

200 

4.18 

0.27 

19.3 

664 

668 

-1.5 

250 

Ml 

0.35 

18.1 

626 

593 

-1.9 

300 

5.97 

0.43 

16. 6 

51 

19 

525 

:f:f 

350 

6.75 

0.52 

15.2 

55 

•4 

463 

400 

7.46 

0.61 

13,5 

51 

.9 

407 

-2.7 

450 

500 

8.08 

8  .6  0 

0.71 

0.82 

h:\ 

$ 

16 

i4 

w 

!* 

-3.0 

-3.2 

550 

8.99 

0.93 

6.7 

424 

26 

>9 

-3.4 

600 

9.25 

1.05 

3.7 

39 

14 

23 

>2 

-3.5 

650 

9.36 

1.18 

0.2 

367 

2C 

H 

-3.6 

700 

9.28 

1.33 

-3.7 

346 

17 

'8 

-3.1 

750 

8.99 

1.47 

-8.1 

331 

1* 

-2.4 

BOO 

8.48 

1.63 

-12.8 

72 

!0 

li 

i3 

-1.9 

850 

7.74 

1.79 

-17.9 

3] 

2 

14 

.4 

-1.6 

900 

6.74 

1.95 

-23.1 

30 

15 

13 

ir 

-1.3 

950 

5.47 

2.11 

-28.6 

299 

13 

>2 

-1.1 

1000 

3.94 

2.28 

-34.3 

294 

12 

6 

-1,1 

1050 

2.12 

2.45 

-40.2 

286 

1) 

!1 

“1*2 

1100 

0.00 

2.63 

-46.3 

283 

11 

7 

-1.2 

104 


CB-2-4 


TYPE  CR 

2 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY 

7.80  GRAMS/CC. 

PROJ.  hT 

3.047  GRAMS 

PROJ.  D1 A. 

5.56  MM 

IMPULSE 

1.2  LB.  SEC. 

DRAu  RUCR. 

WT.  0 

.000  CRAMS 

Cll6.  WT. 

1.66  GRAMS  SABOT 

WT.  0.000  GRAMS 

TWIST  RATE 

REV. 

/  6.2  IN. 

PCf.  DRAG 

CHANGE 

/  (DEG.  YAW)**2  0.76 

RANGE 

M 

HEIGHT 

M 

TOE 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SEC 

ENERGY 

JOULES 

D(V)/D(PCT.  DRAGI 
M/SE-C/PCT 

0 

0.00 

0.00 

16.9 

1104 

1857 

0.0 

0 

0.00 

0.00 

16.9 

1104 

1857 

0.0 

50 

0.d2 

0.05 

16.5 

1041 

980 

1652 

-0.6 

100 

1.62 

0.10 

16.0 

1463 

-1.2 

150 

2.39 

0.15 

15.4 

920 

1290 

-1.8 

200 

3.13 

0.20 

14.8 

H6? 

1132 

-2.3 

250 

3  .d  4 

0.27 

14.1 

806 

989 

-2.8 

300 

4.5  1 

0.33 

13.2 

751 

860 

-3.2 

35U 

5  .  L  4 

0.40 

12.3 

699 

744 

-3.6 

400 

5.72 

0.47 

11.2 

649 

642 

-4.0 

450 

6.25 

0.65 

9.9 

601 

550 

-4.3 

500 

6.70 

0.64 

6.4 

555 

470 

-4.6 

550 

7.0  7 

0.73 

6.  r 

m 

399 

-4.8 

600 

7.36 

0.83 

4.6 

317 

-5.0 

650 

7.5  1 

0.95 

2.  1 

431 

283 

-5.  1 

700 

7.57 

1.07 

-0.8 

394 

t 

>37 

-5.2 

750 

7.45 

1.20 

-4.4 

361 

199 

-5.1 

800 

7.14 

1.34 

-8.5 

337 

173 

-4.3 

850 

6.62 

1.50 

-13.1 

319 

L55 

[43 

-3.4 

900 

5.85 

1.66 

-18.3 

306 

-2.7 

950 

4.8  3 

1.82 

-23.8 

296 

3  3 

-2.2 

1000 

3.5  2 

2.00 

—29.  7 

286 

lb 

1050 

1.92 

2.17 

-36.0 

iff 

tie 

1100 

0.00 

2.35 

—42.6 

12 

-1.7 

DRAO  ROCR. 

nT.  0.151 

GRAMS 

PCT.  DRAG 

CHANGE  t 

(DEG.  YAW>*«2  1.12 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

nm/OIPCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

11.8 

1104 

1857 

0.0 

0 

0.00 

0.00 

0.05 

11.8 

1104 

1857 

0.0 

50 

0.57 

11.4 

1054 

1692 

-0.5 

100 

1.12 

0.09 

10.9 

1005 

1537 

- 1.0 

150 

1.64 

0.15 

10.4 

958 

1394 

-1.4 

200 

2.14 

0.20 

9.8 

911 

-1.8 

250 

2.61 

0.26 

9.2 

866 

-2.2 

300 

3.05 

0.32 

8.5 

822 

1023 

-2.6 

3  50 

3.45 

0.38 

7.7 

779 

91 J 

-3.0 

400 

3.81 

0.44 

6.8 

737 

822 

-3.3 

4  50 

4.13 

0.51 

5.9 

734 

-3.6 

500 

4.39 

0,5§ 

4.8 

658 

654 

-3.9 

550 

4.60 

0.67 

0.75 

3.6 

620 

580 

-4.1 

600 

4.75 

2.2 

584 

513 

-4.4 

650 

4.82 

0.84 

0.6 

548 

452 

-4.6 

700 

4.82 

0.93 

-1.2 

514 

396 

-4.5 

750 

4.72 

1.03 

-3.2 

481 

3 

-5.0 

800 

4.51 

1.14 

-5.3 

449 

-5.1 

850 

4.18 

-8.1 

418 

iff 

-5.3 

900 

3.72 

1,38 

-11.2 

389 

-5.4 

950 

3.09 

1.51 

-14.8 

362 

195 

-5.2 

1000 

2.2  7 

1.65 

-18.8 

343 

174 

-4.6 

1050 

1.25 

1.80 

-23.3 

329 

160 

-3.6 

1100 

0.00 

1.96 

-28.0 

318 

149 

-2.8 
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CB-2-5 


TYPE  CB  2  CALIBER 

PROJ.  wT  1 • 047  GRAMS 
DRAG  RIKfl.  WT.  C.000  CRAMS 

twist  rate  rev./  a. 2  in. 


5.54  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  01  A.  5. 56  MM  IMPULSE  2.1  LB.  SEC. 
CHG.  WT.  3.81  GRAMS  SABOT  WT.  0.000  GRAMS 
PCT.  ORAG  CHANGE  /  (DEG.  VAWI**2  0.76 


range 

HEIGHT 

TOF 

M 

M 

SEC 

0 

0.00 

0.00 

0 

0.00 

0.00 

50 

0.17 

0.03 

100 

0.7  3 

0.C7 

150 

1.07 

0.1! 

200 

1.40 

0.19 

250 

1.72 

0.  19 

300 

2.01 

0.24 

150 

2.29 

0.29 

400 

2.54 

0.34 

4  50 

2.76 

0.39 

500 

2.96 

0.45 

5  50 

3.12 

0.51 

600 

3.23 

0.58 

65C 

3.31 

0.65 

700 

3.33 

0.73 

750 

3.28 

0.81 

800 

3.17 

0.90 

850 

2.9  7 

1.00 

900 

2.66 

1.10 

950 

2.24 

1.22 

lOOo 

1.68 

I. 34 

1050 

0.94 

1.48 

1100 

0.00 

1.63 

ANG  OF  FALL 
MILS 


m/Kec 


m 

uli 

1138 

1075 

1012 

m 

Bit 


76 
627 

\\\ 

492 

452 

416 


ENERGY 

JOULES 


3310 

3310 

1CQ7 

2722 

24*6 

2206 

1974 

1759 

1562 

;! 

Si 

598 

512 

4  36 

369 

III 

i! 


D(V>/0(PCT.  ORAG) 
M/SEC/PCT 


0.0 

o.o 

-0.7 

-1.4 

-2.0 

-2.6 

-3.2 

-3.8 

:i:i 

-hi 

-6.1 

-6^7 

-7.4 

-7.5 

-7.4 

-6.9 

-5.7 


ORAG  RUCR.  WT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  1.12 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0(V>/DIPCT.  DRAG) 
M/SEC/PCT 


0 

0.00 

0.00 

0 

0.00 

g.oo 

50 

0.26 

6.03 

100 

0.5  l 

0.07 

150 

0.75 

o.ii 

200 

0.98 

0.15 

250 

300 

t:ia 

0.19 

0.23 

150 

1.55 

0.27 

400 

1.71 

0.32 

450 

1.84 

0.37 

500 

1.95 

6.42 

550 

2.01 

0.47 

600 

2.09 

0.53 

650 

2*11 

0.59 

700 

2.09 

0.65 

750 

2.03 

0.72 

800 

1.93 

0.79 

850 

1.78 

0.86 

900 

1.57 

0.94 

950 

1.30 

1.03 

1000 

0.95 

1.12 

1050 

1100 

0.52 

0.00 

5.5 

5.5 

5.2 

5.0 

4.7 

4.4 

3:1 

1:1 

2.4 

:! 

0.0 

-3.8 

-i.O 

-6.4 

-8.0 

-9.8 

-11.9 


oat 

111 


0 

0 

3 

9 

8 

9 


0.0 

0.0 

-1.6 

-2.1 

-2.6 

'-hi 

-4.0 

:S:i 

-5.1 

-5.4 

4:1 

-6.3 

-6.5 

-6.7 

-6.9 

-7.4 


106 


CB-2-6 


TYPF  CM  2  c AUBE* 

PROJ.  WT  4.296  GRAMS 
ORAG  ROCK,  WT.  0.000  GRAMS 
TWIST  RATE  REV./  5.9  IN. 


5.56  MM  AVERAGE  DENSITY  11.00  GAAHS/Ct. 

PROJ.  01  A.  5.56  MM  IMPULSE  O.tt  LB.  SEC. 
CHG,  WT.  0.72  GRAMS  SABOT  WT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  IDEG.  YAW>**2  0.76 


RANGE 

M 


HEIGHT 

M 


*NC«?Esf*u 


M/^tC 


ENERGY  DIVI/DIPCT.  DRAG) 
JOULES  M/SCC/PCT 


ORAG  ROCK.  WT.  0.151  GRAMS  PCT.  OKAU  CHANGE  /  IDEG.  YAW>**2  1,12 
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CB-2-7 


TYPT  CB  2 

CALIBER 

5.56  MM 

AVERAGE 

OENSITV  11.00  GRAMS/CC. 

PROJ.  MT  4 

.296  GRAMS 

PROJ.  01  A. 

5.56  MM 

1MPULSF  1.2  LB.  SEC. 

DRAG  ROCR. 

WT.  0 

.000  GRAMS 

CHG.  MT. 

1.37  CRAMS  SABOT  MT.  0.000  GRAMS 

TWIST  RATE 

REV. 

/  B. 3  IN. 

PCI.  OR AG 

CHANGE 

/  (OEG.  YAM  1**2  0.76 

RANGE 

M 

HEIGHT 

M 

TOF 

sec 

ANG  OF  FALL 
MILS 

V 

M/SEC 

0 

0.00 

0.00 

18.9 

867 

1615  0.0 

1615  0.0 

0 

0.00 

0.00 

18.9 

867 

50 

100 

0.9  1 
1.79 

0.06 

0.12 

f:l 

827 

787 

1468  -0.4 

1312  -0.8 

1205  -1.1 

150 

2.62 

0.  19 

16.6 

749 

200 

3.42 

0.25 

15.7 

712 

676 

1089  -1.5 

2  50 

4.16 

0.33 

14.6 

481  -1.8 

300 

4.B5 

0.40 

13.5 

641 

88?  -2.1 

350 

5.49 

0.48 

12.2 

607 

791  -2.4 

40  J 

6 .0  *> 

0.5  i 

10.7 

574 

70S  -2.6 

450 

6.55 

0.66 

9.1 

542 

6  it  -2.9 

500 

6.95 

0.75 

7.3 

511 

562  -3.1 

550 

7.27 

0.85 

0.96 

5.3 

482 

499  -3.3 

600 

7.48 

3.0 

453 

426 

442  -3.4 

650 

7.57 

1.07 

0.4 

III  :h 

700 

7.53 

1:1! 

-2.5 

400 

750 

7.3  3 

-5.8 

375 

302  -3.8 

BOO 

6.96 

1.46 

-9.6 

354 

269  -3.6 

050 

900 

6.39 

5.61 

hi 

-13.8 
-18.  4 

337 

324 

245  -3.1 

226  -2.6 

950 

4.59 

1.91 

-23.0 

314 

212  -2.2 

1000 

3.33 

2.08 

-28.5 

305 

200  -1.9 

1050 

1 .80 

2.24 

-34.0 

298 

190  *1.7 

1100 

0.00 

2.41 

-39.8 

291 

182  -1.6 

OR  AG  ROC.  R. 

WT.  0.151 

GRAMS  PCT.  DRAG 

CHANGE  i 

(OEG.  YAW>**2 

1.12 

RANGE 

HE  ISHT 

TOF  ANG 

OF  FALL 

V 

ENERGY 

D ( V 1 /OIPCT .  DRAG) 
M/SEC/PCT 

M 

M 

SEC  MILS 

M/SEC 

JOULES 

0 

0.30 

0.00  1 

14. 6 

867 

1615 

1615 

0.0 

0 

0.0  0 

0.00 

L4.6 

867 

0.0 

50 

0.70 

0.06  1 

3.9 

616 

1499 

-0.3 

100 

1.3  7 

0.12  i 

13.2 

§05 

1390 

-0.6 

150 

2.00 

o.iB  ; 

2.4 

775 

If?! 

-0.9 

200 

2.59 

0.25  I 

LI. 5 

746 

-1.2 

250 

3.1  3 

0.32  1 

L0.6 

717 

H!8 

-1.4 

300 

3.63 

0.39 

9.6 

689 

-1.7 

350 

4.00 

0.46 

a.  5 

661 

935 

-1.9 

400 

4.4  7 

0.54 

7.3 

635 

B60 

-2. 1 

4  50 

4. BO 

0.62 

6.0 

608 

789 

-2.4 

500 

5.06 

0.70 

4.6 

IS? 

723 

-2.6 

550 

5.25 

0.79 

3.1 

661 

-2.8 

600 

5.3  7 

0.88 

1.4 

533 

-2.9 

650 

5.40 

0.98  -0.5 

509 

|04 

-3.1 

700 

750 

5.33 

5.16 

:?!  -i:\ 

486 

463 

4^4 

-3.3 

-3.4 

300 

4  .«  7 

1.30  -7.2 

441 

411 

-3.6 

850 

4.4  6 

1.41 

■9.9 

419 

371 

-3.7 

900 

3.9  1 

1.54  -12.9 

398 

334 

-3.8 

950 

3.21 

1.66  -16.2 

378 

301 

fn 

-3.9 

lOOo 

2.33 

1.00  -19.9 

360 

-3.7 

1050 

1.27 

-il:I 

33* 

252 

-3.3 

1100 

0.00 

215 

-2.0 
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CB-2-8 


TYPL  CS  2 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY  11.00 

GRAMS/CC. 

°R0J •  Wt  4 

.296  GRANS 

PROJ.  Of  A. 

5.56  MM 

IMPULSE  2.1 

LB.  SFC. 

DRAG  ROCK. 

Wt.  0 

.000  URAHS 

CHG.  WT. 

3.25  GRAMS  SABOT  MT.  0 

.000  GRAMS 

rwisr  rate 

REV. 

/  9.8  IN. 

PCT.  DRAG 

CHANGE 

/  (OEG.  YAW ) **2 

0.76 

RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY  0(V) 

7DIPCT.  DRAG) 
M/SFC/PCT 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

7.4 

1255 

3383 

0.0 

0 

50 

0.00 

0.36 

0.00 

0.04 

J:t 

1*22 

m 

0.0 

-0.5 

100 

0.70 

0.08 

6.8 

1162 

2899 

-0.9 

150 

1 .02 

0.13 

6.4 

1116 

2675 

-1.4 

200 

1.3  3 

0.17 

6.0 

1071 

1027 

2464 

-1.8 

250 

1.61 

0.22 

5.5 

2265 

-2.2 

300 

1  •  H  7 

0.27 

5.0 

984 

2078 

-2.6 

350 

2.11 

0.32 

4.3 

94) 

1902 

-3.0 

400 

2.31 

0.38 

3.9 

899 

1737 

-3.3 

450 

2.49 

0.43 

3.2 

858 

1582 

-3.7 

500 

2.66 

0.49 

2.5 

818 

1438 

-4.0 

530 

2.75 

0.56 

1.7 

779 

1304 

-4.3 

600 

2.01 

0.62 

0.9 

m 

1179 

-4.6 

650 

2.84 

0.69 

-0.1 

1066 

-4.8 

700 

2.81 

0.76 

-l.t 

668 

959 

-5.0 

750 

2.7  3 

0.84 

-2.3 

633 

862 

-5.3 

500 

2.59 

0.92 

-3.6 

600 

772 

-5.5 

8  50 

2.39 

}  .01 

-6.1 

567 

691 

-5.6 

900 

2.10 

1.10 

-6.8 

535 

6 1 6 

-5.8 

950 

1.73 

1:13 

-8.6 

505 

548 

-5.9 

1000 

1.27 

-10.7 

w 

486 

-6.0 

1050 

0.70 

1.40 

-13.0 

430 

-6.1 

1100 

0.00 

1.52 

-15.7 

420 

379 

-6.1 

DRAG  ROCR. 

WT.  0.151 

GRAMS 

PCT.  ORAG 

CHANGE  / 

(DEG.  YAW  1 **2  1.12 

RANGE 

height 

TOF 

ANG  OF  FALL 

V 

ENERGY 

D  ( V ) /O ( PCT .  DRAG ) 

M 

M 

SEC 

MRS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

6.0 

1255 

3383 

0.0 

0 

0.00 

0.00 

6.0 

1255 

33Bi 

0.0 

50 

c 

).2  9 

0.04 

5.7 

tflf 

3184 

-0.4 

100 

c 

).56 

0.08 

5.3 

2993 

-0.7 

150 

0.81 

0.13 

5.0 

1144 

2809 

-1.1 

200 

1 

1.06 

0.17 

4.  6 

1108 

2634 

-1.4 

250 

1 

1.27 

0.22 

4.2 

1073 

2466 

-1.8 

300 

1 

1.46 

0.26 

3.7 

1038 

2306 

-2.1 

350 

1 

.6  3 

0.31 

3.2 

1003 

2154 

-2.4 

400 

1 

1.70 

0.36 

2.7 

969 

2009 

-2.7 

450 

J 

L.91 

0.42 

2.2 

936 

m 

-3.0 

500 

1 

.00 

0.47 

1.6 

903 

-3.3 

550 

2.07 

0.53 

0.9 

871 

1619 

-3.5 

600 

2.10 

0.58 

0.3 

839 

1503 

-3.8 

650 

2.10 

0.65 

-0.5 

808 

1391 

-4.0 

700 

2.07 

0.71 

-1.3 

778 

1290 

-4.2 

750 

1.99 

0.77 

-2.1 

749 

1193 

-4.5 

800 

1.87 

0.84 

-3.1 

720 

1101 

-4.6 

850 

1.70 

0.91 

-4.1 

691 

1015 

-4.8 

900 

1.48 

0.99 

-5.1 

664 

9  35 

-5.0 

950 

1.21 

1.06 

-6.3 

637 

8!’9 

-5.2 

1000 

0.8  7 

1.14 

-7.6 

610 

769 

-5.3 

1050 

0.47 

\:W 

-9.0 

584 

722 

-5,5 

1100 

0.00 

-10.6 

559 

660 

-5.6 
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CB-2-9 


TYPE  CB 

2 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY  16.70 

GRAMS/CC. 

PROJ.  WT 

6.523  GRAMS 

PROJ.  01  A. 

5.56  MM 

IMPULSE  0.8 

LB.  SEC. 

DRAG  RUCR. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

0.53  GRAMS  SABOT  MT.  0 

•000  GRAMS 

TWIST  RATE 

KEY. 

/  10.1  IN. 

PCT.  DRAG 

CHANGE  / 

I0EG.  YAW)**2 

0.76 

RANGE 

M 

HEIGHT 

M 

TOT 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SEC 

ENERGY  OIVI 
JOULES 

/DIPCT.  ORAG) 
M/SEC/PCT 

0 

0.00 

0.00 

46.0 

448 

655 

0.0 

0 

0.00 

0.00 

46.3 

448 

655 

o.c 

50 

2.24 

0.11 

44.2 

430 

603 

-0.2 

100 

4.34 

0.23 

41.4 

412 

554 

-0.3 

150 

6.30 

0.36 

38.3 

395 

510 

-0.5 

200 

8. 10 

0.49 

35.0 

379 

468 

-0.6 

250 

300 

9.74 

11.18 

°o:H 

31.4 

27.5 

364 

351 

Hi 

-0.7 

-0.7 

350 

12.43 

0.91 

23.3 

34C 

377 

-0.7 

400 

13.47 

1.06 

18.8 

331 

357 

-0.7 

450 

14.28 

1.21 

14.1 

32  3 

340 

-0.7 

500 

14.86 

1.37 

9.2 

31* 

325 

-0.7 

550 

15.19 

1.53 

4.1 

}K 

312 

-0.7 

600 

15.26 

1.69 

302 

-0.7 

650 

15.07 

1.85 

299 

292 

-0.7 

700 

14.61 

2.02 

-12.4 

294 

283 

-0.7 

/  50 

13.86 

2.19 

-18.2 

290 

274 

-0.7 

BOO 

12.82 

2.37 

286 

267 

-0.7 

850 

11.48 

2.54 

m 

259 

-0.7 

900 

9.C4 

2.72 

-36.8 

»] 

-0.7 

950 

7.87 

2.90 

-43.4 

275 

246 

-0.7 

1000 

5.58 

w 

-50.1 

272 

240 

-0.7 

1050 

2.96 

-56.9 

268 

235 

-0.7 

1100 

0.00 

3.46 

-63.9 

265 

229 

-0.7 

DRAG  Rl)CR.  «T.  0. 151  GRAMS  PCT.  DRAG  CHANGE  /  CDEG.  YAWj**2  1.12 


RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY 

0(V)/D(PCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

42.5 

448 

655 

0.0 

0 

0.00 

0.00 

42.5 

44  8 

655 

0.0 

50 

2.0  3 

0.11 

40.0 

434 

613 

-0.1 

100 

3.92 

0.23 

37.2 

420 

573 

-0.3 

150 

5.68 

0.35 

34.3 

406 

536 

-0.4 

200 

7.29 

0.48 

31.1 

392 

500 

-0.5 

250 

8.73 

0.61 

27.8 

379 

467 

-0.6 

300 

M\ 

0.74 

24.2 

367 

III 

-0.7 

350 

0.88 

20.4 

357 

-0.7 

400 

12.02 

1.02 

16.3 

348 

391 

-0.7 

450 

12.72 

1.17 

12.1 

340 

374 

-0.7 

500 

13.21 

1.32 

7.7 

333 

359 

-0.7 

550 

13.48 

1.47 

3.1 

32  7 

346 

-0.6 

600 

13.52 

1.62 

-1.6 

322 

m 

-0.6 

650 

13.32 

1.78 

-6.5 

318 

-0.6 

700 

12.80 

1.94 

-11.5 

314 

317 

-0.6 

750 

12.20 

2.10 

-16.6 

311 

310 

-0.5 

800 

11.2b 

2.26 

-21.9 

308 

303 

-0.5 

850 

10.05 

2.42 

-27.2 

305 

2  97 

-0.5 

900 

8.54 

2.59 

-32.6 

302 

292 

-0.5 

950 

6.86 

2.75 

-38.1 

300 

287 

-0.5 

1000 

4.05 

2.92 

-43.8 

297 

281 

-0.5 

1050 

2.5  t 

3.09 

-49.5 

293 

m 

-0.6 

1100 

0.0  0 

3.26 

-55.4 

289 

-0.6 

110 


CB-2-10 


1 


TYPl  CB  2  CALIBER 

PROJ.  WT  6.323  GRAMS 


5.56  MM  AVERAGE  OENSITY  16.70  GRAMS/CC. 

PROJ.  01  A.  5.56  MM  IMPULSE  1.2  LB.  SEC. 
DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  1.07  GRAMS  SABOT  WT.  0.000  GRAMS 

TWIST  KATE  REV./  7.6  IN.  PCT.  DRAG  CHANGE  /  (DEG.  YAW)«*2  0.76 


ANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY 

D(V)/DIPCT 

M/SEC/ 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

26.8 

623 

1266 

0.0 

0 

50 

0.00 

1.28 

0.00 

0.08 

m 

623 

601 

i  m 

0.0 

-0.2 

10U 

2.50 

0.17 

26.0 

579 

1096 

-0.6 

150 

3.65 

0.25 

22.5 

558 

1015 

-0.6 

200 

6.71 

0.35 

20.8 

537 

961 

-0.8 

250 

5.69 

0.66 

19.0 

517 

872 

-1.0 

300 

6.58 

0.56 

17.1 

697 

806 

-1.2 

350 

7.37 

0.66 

15.0 

678 

765 

-1.3 

600 

6.05 

0.75 

12.7 

659 

688 

-1.5 

650 

8.62 

0.86 

10.2 

661 

636 

-1.6 

500 

9.06 

0.98 

7.6 

623 

HI 

-1.8 

350 

9.37 

1.10 

6.7 

606 

-1.9 

600 

9.52 

1.22 

1.5 

III 

693 

-2.0 

650 

9.52 

1.35 

-2.0 

656 

=1:1 

700 

9.36 

1.69 

-5.7 

359 

620 

730 

6.96 

1.63 

-9.7 

367 

392 

-1.9 

800 

8.39 

1.78 

-16.0 

336 

369 

-1.7 

850 

7.60 

1.93 

-18.5 

328 

350 

-1.6 

900 

6.58 

2.08 

-23.3 

320 

336 

-1.5 

950 

5.32 

2.26 

-28.3 

313 

320 

-1.3 

1000 

3.81 

2.60 

-33.5 

308 

309 

•1*2 

1050 

2.06 

2.57 

-38.9 

302 

29a 

-1.2 

1100 

0.00 

2.73 

-66.6 

298 

289 

-1.1 

ORAG) 


DRAG  RUCK.  V.T.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  1.12 


RANGE 

HEIGHT  TOF 

ANG  OF  FALL 

V 

ENERGY 

D(V>/0(PCT 

M 

M  SEC 

MILS 

M/SEC 

JOULES 

M/SEC/I 

0 

0.00  0.00 

23.1 

623 

1266 

c 

>.0 

0 

0.00  ( 

).00 

23.1 

623 

1266 

c 

).0 

50 

1.10  ( 

>.08 

21.7 

606 

1196 

-c 

1.2 

100 

2.13  ( 

>.17 

20.3 

589 

1130 

-c 

1.3 

150 

3.10  ( 

>.25 

18.9 

572 

1066 

-c 

>.5 

200 

3.99  ( 

)•  36 

17.3 

556 

1005 

-c 

1.7 

250 

6.79  ( 

>.63 

15.6 

560 

967 

-c 

>.8 

300 

5.52  ( 

>.53 

13.9 

526 

892 

-( 

).9 

350 

6.16  ( 

>.62 

12.0 

508 

839 

— 

l.l 

600 

6.70  ( 

>.72 

10.0 

693 

789 

— 

1.2 

650 

7.16  ( 

>.83 

7.9 

678 

761 

— 

1.6 

500 

7.68  < 

>.93 

5.6 

663 

695 

— 

1.5 

550 

7.70  1 

1.06 

3.2 

669 

651 

— 

L  .6 

600 

7.80  1 

L.  15 

0.6 

636 

609 

— 

1.7 

650 

7.77 

1.27 

-2.1 

620 

570 

— 

1.8 

700 

7.60 

.39 

-5.0 

606 

532 

— 

1.9 

750 

7.28  1 

1.52 

-8.2 

393 

697 

—  t 

2.0 

800 

6.80  1 

1.65 

-11.5 

380 

666 

-2.  1 

850 

6.16 

1.78 

-15.1 

367 

636 

•a 

2.L 

900 

5.33  1 

1.92 

-18.9 

357 

609 

“  4 

2.0 

950 

6.3  1  i 

>.06 

-22.9 

368 

388 

-1 

i.a 

1000 

3.09  i 

1.21 

-27.2 

360 

371 

-1.7 

1050 

1.65  i 

>.36 

-31.6 

333 

356 

-1.5 

1100 

0.00  i 

2.  51 

-36.2 

328 

36  J 

-1.6 

lil 


CB-2-11 


TYPE  CB  2  CALIBER  5.96  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  WT  6.923  GRAMS  PROJ.  OIA.  5.56  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  WT .  0.000  GRAMS  CHG.  WT •  2.60  GRAMS  SABOT  WT .  0.000  GRAMS 

TWIST  KATE  REV./  10.2  IN.  PCT.  DRAG  CHANGE  /  I  DEG.  YAMl**2  0.76 


112 


C3-2-12 


TYPE  CB  2 

CALIBER 

6.50  MM 

AVERAGE 

DENSITY 

7.80  GRAMS/CC. 

PROJ.  WT  4 

.688  GRAMS 

PROJ.  DIA.  6 

.50  MM 

IMPULSE 

0.8  LB.  SEC. 

DRAG  RUCK. 

W.T.  0.000 

GRAMS 

CHG.  WT. 

0.66  GRAMS  SABOT 

MT.  0.000  GRAMS 

TWIST  HATE 

REV./  6. 

,0  IN. 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW)**2  0.76 

RANGE 

HEIGHT  TOF 

ANG  OF  FALL 

V 

ENERGY 

0(V)/D(PCT .  DRAG) 

M 

M  SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

G 

0.00  0.00 

46.3 

566 

783 

0.0 

0 

0.00  0.00 

46.3 

566 

783 

0.0 

SO 

2.24  0.09 

44.7 

528 

682 

-0.4 

lOu 

4.38  0.19 

42.7 

492 

592 

-0.7 

ISO 

6.43  0.30 

40.5 

457 

511 

- 1 .0 

200 

8.3*  0.41 

37.9 

424 

440 

-1.3 

250 

10.15  0.53 

34.9 

393 

378 

-1.5 

300 

11.79  0.66 

31.4 

365 

325 

-1.7 

350 

13.24  ( 

>.81 

27.4 

342 

287 

-1.5 

400 

14.48  ( 

>.96 

22.9 

326 

259 

-1.3 

450 

15.49  1.11 

18.0 

313 

239 

-l.l 

500 

16.25  1 

1.27 

12.8 

303 

224 

-1.0 

550 

16.74  3 

1*44 

7.1 

294 

fl? 

-t.O 

600 

16.93  j 

L.61 

1.2 

286 

-1.0 

650 

16.86  : 

L.  79 

-5.1 

m 

-0.9 

700 

16.45 

.97 

-11.6 

182 

-0.9 

750 

15.72  2.16 

-18.5 

267 

174 

-0.9 

800 

14.64  i 

-25.7 

lit 

It* 

-0.9 

850 

13.21  \ 

.54 

-33.2 

-T.O 

900 

11.39 

1.74 

-41.0 

250 

152 

-1.0 

950 

9.18 

>.94 

-49.2 

244 

145 

-1.1 

1000 

6.56 

>.15 

-57.8 

ill 

139 

-1.1 

1050 

3.51 

>.36 

-66.6 

133 

-l.l 

1100 

0.00  2 

>.58 

-76.2 

228 

127 

-1.2 

DRAG  RDCR. 

MT.  0.241 

GRAMS 

PCT.  URAG 

CHANGE  / 

(OEG.  YAW ) **2  1.12 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENFRGY 

om/otper.  orag) 

M/SEC/PCT 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

38.9 

566 

783 

0.0 

0 

0.00 

0.00 

38.9 

566 

763 

0.0 

50 

1.87 

0.09 

37.3 

537 

703 

-0.3 

100 

3.66 

0.19 

35.4 

508 

629 

-0.6 

150 

5.35 

0.29 

33.4 

480 

561 

-0.8 

200 

6.94 

0.40 

31.1 

453 

499 

-l.l 

250 

8.40 

0.51 

28.5 

427 

442 

-1.3 

300 

9.74 

0.63 

25.6 

402 

391 

-1.5 

350 

10.92 

0.76 

22.3 

378 

345 

-1.7 

400 

11.93 

0.69 

18.6 

357 

307 

-1.6 

500 

ll:lt 

1.04 

1.19 

18:3 

341 

330 

ps 

■  -t:| 

550 

13.73 

1.34 

5.3 

320 

245 

-1.0 

600 

13.87 

U50 

0.3 

313 

233 

-0.9 

650 

13.76 

r.66 

-4.9 

307 

224 

-0.8 

700 

13.40 

1.83 

-10.3 

302 

-0.7 

750 

12.76 

1.99 

-15.9 

297 

209 

-0.7 

800 

11.84 

2.16 

-21.6 

292 

202 

-0.8 

850 

10.64 

2.33 

-27.6 

288 

195 

-0.8 

900 

9.15 

2.51 

-33.7 

itt 

188 

-0.8 

950 

7.35 

2.69 

-40.0 

182 

-0.8 

1000 

5.23 

2.87 

-46.5 

2/4 

175 

-0.9 

1050 

2.78 

3.05 

-53.3 

270 

169 

-1.0 

1100 

0.00 

3.24 

-60.3 

263 

161 

-1.0 

113 


CB-2-13 


114 


CB-2-14 


US 


CB-2-15 


116 


CB-2-16 


117 


CB-2-17 


r Y Pt  CB  2  CALIBER  6.50  MM  AVERAGE  OENSITV  11.00  GRAMS/CC. 

PROJ.  MT  6.896  GRAMS  PROJ.  01A.  6,50  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  2.52  GRAMS  SABOT  MT.  0.000  GRAMS 

TMIST  KATE  REV./  9.7  IN.  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  0.76 


RANGE 

M 


HEIGHT 


AN(i 


PALL 


V 

M/SEC 


5M 


i  I 


0 

o 

50 

100 

150 

200 

250 

JGO 

350 

600 

660 

SOU 

55U 

600 

660 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

0.66 

1.28 

l.aa 

2.66 

2.95 
3.61 
3.86 
6.23 
6.66 
6.82 
5.01 
5.13 
5.17 

5.11 

6.96 
6.70 
6.31 
3.79 

3.12 
2.27 

4:SS 


1.00 


0.1! 


{?:? 

if:  7 

loll 

9.2 

8.2 
7.1 
5.9 
5.6 

rf:i 

-6.3 

:|l:l 

:||:I 

-27.6 


926 

!H 

I 

722 
691 
660 
61 


8963 


86 
567 

Ui 

4TC 

661 

58 


□RAG  ROCR.  Ml.  0.261  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAMI**2  1.12 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V  ENFRGY  Om/DIPCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCI 


0 

0 

50 

100 

150 

200 

250 

300 

350 

600 

650 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

1:53 

2.32 
2  .68 
2.99 
3.27 

3.69 
3.66 
3.78 
3.86 
3.86 
3.76 
3.62 
3.60 
3.09 

2.69 
2.19 
1.58 
0.85 
0.00 


0.00 

0.00 


v«  f  . 

8:« 


675 


118 


CB-2-18 


TYPE  CB  2 
PROJ.  MT  10.467 
DRAG  ROCR.  MT. 
TWIST  HATE  NA 


CALIBER  6.50  MM  AVERAGE  0ENS1TY  16.70  GRAMS/CC. 

GRAMS  PROJ.  01  A.  6.50  MM  IMPULSE  0.8  LB.  SEC. 

0.000  GRAMS  CHG.  MT.  0.2B  GRAMS  SABOT  MT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  iOEG.  YAM>**2  0.76 


RANGE 

M 


HEIGHT 


II! 


ANC 


N?L$ 


FALL 


M/SEC 


ENERGY 

JOULES 


DtVI/0(PCT«  DRAG) 
M/SEC/PCT 


DRAG  KOCH.  WT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  IOEG.  YAM)**2  1.12 

RANGE  HEIGHT  JOP  ANOJ^FALL  ^  ENERGY  01 VI  flJFjJ  kfMB » 


119 


CB-2-1B 


TYPE  CB  2  CALIBER 

PROJ.  M T  10.4P7  GRAMS 
DRAG  RUCR.  Wt.  0.000  GRAMS 
TWIST  RATE  REV./  11. 7  IN. 


6. SO  MN  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  DIA.  6.50  MM  IMPULSE  1.2  LB.  SEC. 
CHG.  NT.  0.76  GRAMS  SABOT  NT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.76 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OP  PAL*. 
MILS 


m/Hec 


ENERGY 

JOULES 


DIViniPCT.  ORACI 
M/SEC/PCT 


0 
0 
50 
100 
150 
200 
250 
iCO 
35o 
A  00 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1050 
1100 


3.46 


CRAG  R[)CR.  WT.  0.241  GRAMS 


per.  drag  Change  /  ioeg.  yawi**2  1.12 


RAMGt 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OP  FALL 
MILS 


V  ENPRGV  D(V)/0lPCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

m 
800 
850 
900 
9  50 
1000 
'50 
00 


0.00 
0.00 
2.09 
4.04 
5.8  i 
7.47 
8.9; 


fell  •(.  I 

11:1! 


0.12 

9.24 

0.37 

0.50 


0.0 

0. 


*  ? 

1? 


-0.3 

-0.4 

-0.5 

-0.5 

-0.5 

-0.6 

-0.6 

:8:i 

-0.5 

-0.5 

=8:! 

-0.5 

-0.5 

-0.4 

•0.4 

-0.4 

-0.5 

-0.5 


120 


cB-2-20 


121 


CB- 2-21 


1 


! 

f 

f 

l 


TYPE  CB  2  CALIBER 

PROJ.  HT  7.89)  GRAMS 
ORAC  ROCR.  NT.  0.000  GRAMS 
TWIST  RATE  REV./  9.0  IN. 


7,62  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  D1A.  7.62  MH  IMPULSE  0.8  LB.  SEC. 
CHG.  WT.  0.46  GRAMS  SABOT  HT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  VAM>**2  0.76 


RANGE  HEIGHT 
M  M 


‘"Sits"11  ./lie  SSuTEI 


0 

0 

50 

100 

150 

200 

250 

300 

35u 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

o.go 

3.5a 

5.9a 

6.66 

11.12 

13.34 

15.29 

16.97 

10.37 

19.46 

20.24 

20.69 

8:12 

l,:3J 


1 


1 


ORAC  RDCR.  wT •  0.389  GRAMS  PCT.  DRAG  CHANGE  /  IOEG.  YAWt*«2  1.12 


TYPE.  CB  2  CALIBER 

PROJ.  NT  7.BS3  GRAMS 
DRAG  RUCR •  NT.  0.000  GRAMS 
TNIST  RATE  REV./  7.0  IN. 


7.62  MM  AVERAGE  OENSITY  7.80  GRAMS/CC. 

PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 
CHG.  NT.  0.94  GRAMS  SABOT  NT.  0.000  GRAMS 
PCT.  ORAG  CHANGE  /  (DEG.  YAN>**2  0.76 


RANGE 

M 


HEIGHT 


ANG 


hKs 


FALL 


V 

M/SEC 


ENERGY 

JOULES 


DIVt/OIPCT.  ORAG) 
M/SEC/PCT 


45.3 


:*?: 


1124 

1124 

996 

881 

776 

682 

598 

525 

471 

430 

399 

3?? 


297 

1*! 

It! 

1)1 


o.o 

0.0 

8:1 

0.9 

hi 

1.4 

-1.3 

-1.2 

.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.? 
.0 
.0 
1.0 


:8 


w 

:| 


DRAG  ROCK. 


RANGE 

M 


0 

0 


NT.  0.389  GRAMS 

HEIGHT  TOF 

M  SEC 


PCT.  DRAG  CHANGE  /  IOEG.  YAN)**2  1.12 


123 


CB-2-23 


lYPfc  CB  2  CALIBER 

PROJ.  NT  7. 893  CRAMS 
DRAG  RDCR.'MT.  0.000  GRAMS 
TWIST  MATE  REV./  8.3  IN. 


7.62  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  01  A.  7.62  MM  IMPULSE  2.1  LB.  SEC. 
CHG.  NT.  2. 36  GRAMS  SABOT  NT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  I0E6.  YAWI«*2  0.76 


ANGE 

HEIGHT 

M 

M 

0 

0.00 

0 

0.00 

50 

1.01 

100 

1.99 

150 

2.92 

200 

3.80 

250 

4.64 

30u 

5.41 

ll°0 

6.12 

6.75 

450 

:.3l 

500 

7.76 

950 

8.12 

690 

8.35 

650 

8.45 

700 

8.40 

750 

8.16 

BOO 

7.73 

650 

7.09 

900 

6.20 

950 

5.06 

lOOO 

3.66 

1050 

1.96 

1100 

6.00 

ORAG  RUCR.  NT.  0.1S9  GRAMS 


PCT.  ORAG  CHANGE  /  IDEG.  YAM»**2  1.12 


MANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY  0<V>/DIPCT.  ORAG) 
JOULES  M/SFC/PCT 


124 


CB-2-24 


TYPE  CB  2  CALIBER  7.62  MM  AVERAGE  DENS  I T Y  11.00  GRAMS/CC. 

PAOJ.  WT  11.075  GRAMS  PROJ.  DIA.  7.62  MM  IMPULSE  0.8  LB.  SEC. 

ORAii  ROCR.  NT.  0.000  GRAMS  CHG.  WT.  0.27  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAW)**2  0.76 


DRAG  RDCR.  WT.  0.389  GRAMS  PCT.  DRAG  CHANGE  t  (DEG.  YAWI*»2  1.12 


12S 


CB-2-25 


TYPt  CB  2  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  6RAHS/CC. 

PROJ.  WT  11.075  CRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  WT.  0.70  GRAMS  SABOT  NT.  0.000  GRAMS 

TWIST  RATE  REV./  10.9  IN*  PCI.  DRAG  CHANGE  /  IOEO.  V AW  1*62  0.76 


RANGE 

M 


HEIGHT 


*N6..ftsMiL  H/itc  sssets 


DRAC  RDCR.  WT.  0.3B9  GRAMS 


PCT.  DRAG  CHANGE  /  IOEG.  VAW)«*2  1.12 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  OIVI/QIPCT.  DRAG) 
M/SEC  JOULES  M/SFC/PCT 
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CB-2-26 


TYPt  CB  2  CAL  IBEX  7.62  MM  AVERAGE  (DENSITY  16.70  GRAMS/CC. 

PROJ.  WT  16.813  GRAMS  PROJ.  01A.  7.62  MM  IMPULSE  0.6  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  Ml.  0.31  GRAMS  SABOT  NT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  IOEC.  TAW)M2  0.76 


RANGE 

M 


0.00 
0.00 
4.66 
8. 01 
12.42 
IS.  60 

tf:Si 

Bit 


ANG  OP  PALL 
MILS 


100.0 

im 

78.9 
68. 1 
67.0 

|i:j 


M/SEC 


jsiai 


m 

:?|:f 

-94.2 

:IH:I 


ORAG  ROCR.  WT.  0.389  GRAMS 


PCT.  ORAG  CHANGE  /  (OEG.  VAM>**2  1.12 


RANGE 

M 


HEIGH1 

M 


MU' 

LOO.  0 

toS.o 


m/Sec 


ENERGY 

JOULES 


0<v,«1EEJpc¥**01 


CB-2-28 


TYPE  CB  2  CALIBER  7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  mT  16.813  GRAMS  PROJ.  DIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

OKAG  ROCR.  *T.  0.000  GRAMS  CHG.  MT.  0.41  GRAMS  SABOT  MT.  0.000  GRAMS 
TMIST  KATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW) **2  0.76 


DRAG  RUCK.  HT.  0.389  GRAMS  PCT.  OKAG  CHANGE  /  (DEG.  YAWI**2  1.12 


RANGE  HEIGHT  TOE  ANG  OF  FALL  ¥  ENERGY  0«V)/C(PCT.  DRAG) 
M  M  SCC  MILS  M/SEC  JOULES  M/StC/PCT 
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CB-2-29 


ALL  DIMENSIONS  ARE  IN  CALIBERS 


Axial  Radius  of  Gyration 

K 

0.332  Cal. 

Wetted  Area 

'  12.01 

Cal.2 

Tran* versa  Radius  of  Gyration  * 

1. 11  Cal. 

Volume 

-  2.64 

Cal.J 

Center 

of  Mass 

(Nose) 

■ 

3.21  Cal. 

Length 

-  4.96 

Cal. 

Mach 

No. 

\ 

C°0 

(Tracer) 

Cj) 

spt 

°W 

a 

ct>N 

a 

.40* 

.225 

.090 

1.98 

1.76 

2.87 

.80* 

.213 

.078 

1.98 

1.74 

2.92 

.90* 

.224 

.079 

2.02 

1.70 

3.05 

.95* 

.240 

.085 

2.04 

1.67 

3.15 

1.00* 

.315 

.129 

2.09 

1.68 

3.20 

1.0S* 

.385 

.165 

2.16 

1.72 

3.21 

1.10* 

.406 

.186 

2.22 

1.75 

3.22 

l.S 

.357 

.201 

.155 

.061 

.095 

2.67 

2.10 

2.97 

2.0 

.298 

.156 

.142 

.053 

.088 

2.95 

2.30 

2.63 

2.5 

.252 

.121 

.131 

.048 

.084 

3.12 

2.42 

2.45 

3.0 

.220 

.096 

.  124 

.043 

.081 

3.18 

2.47 

2 . 36 

3.5 

.195 

.078 

.117 

.038 

.079 

3.18 

2.48 

2.33 

4.0* 

.174 

.060 

.114 

.034 

.080 

3.18 

2.48 

2.33 

4.5* 

.  1S8 

.047 

.111 

.029 

.082 

3.18 

2.48 

2.33 

CD  (Mach  "  2 . S)  -  6.75 

V 

Estimated  data 
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CB-  3-1 


CM«  Ci-3 


CPn(CAL-NOSE) 


1 

— 

0  2  4  6 

MACH  NO. 
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CB-3-3 


TYPfc  CB  3  CALIBER 

PROJ.  WT  .,.534  CRAMS 
DRAG  RDCR.  WT.  0.000  GRAMS 
TWIST  RATE  REV./  7.4  IN. 


5.56  MM  AVERAGE  OENStTV  7.80  GRAMS/CC. 

PROJ.  DIA.  5.56  MM  IMPULSE  0.8  LB.  SEC. 
CHG.  MT.  0.81  GRAMS  SABOT  WT.  0.000  GRAMS 
PCT «  DRAG  CHANGE  /  (DEG.  YAM) *42  0.81 


RANGE 

M 

HEIGHT 

M 

IK 

A NO  OF  FALL 
MILS 

V 

M/SEC 

ENERGY 

JOULES 

0,w,«1HJacV**c’ 

0 

0.00 

0.00 

34.9 

Hi 

957 

0.0 

0 

0.00 

0.00 

34.9 

957 

0.0 

50 

1.69 

0.07 

33.9 

693 

847 

-0.4 

100 

3.33 

0.14 

32.8 

650 

746 

-0.8 

150 

4.91 

0.22 

31.6 

608 

654 

-1.2 

200 

6.43 

0.31 

30.1 

567 

569 

-1.6 

250 

7. 87 

0.40 

28.4 

528 

492 

-2.0 

300 

9.22 

0.50 

26.5 

489 

423 

-2.3 

T50 

10.47 

0.61 

24.3 

453 

362 

-2.6 

*.00 

11.60 

0.  72 

21.6 

418 

308 

-2.B 

450 

mi 

0.65 

18.5 

384 

261 

-3.0 

500 

0.98 

14.8 

354 

221 

-3.  1 

550 

14.05 

1.13 

10.5 

331 

193 

-2.6 

600 

14.45 

1.28 

5.7 

314 

174 

-2.1 

650 

14.60 

1.45 

0.4 

299 

156 

-1.9 

700 

14.49 

1.62 

-5.5 

2  86 

145 

-1.9 

750 

14.07 

1.80 

-11.9 

273 

132 

-1.9 

BOO 

13.32 

1.98 

-18.8 

261 

lit 

-2.0 

850 

12.22 

2.18 

-26.5 

250 

-2.0 

900 

10.72 

2.38 

-34.9 

239 

-2.0 

950 

8.79 

2.60 

-44.0 

228 

92 

-2.0 

1000 

6.40 

2.82 

-54.1 

$18 

§4 

-2.1 

1050 

3.48 

3.06 

-65.0 

209 

77 

-2.1 

1100 

0.00 

3.30 

-77.0 

200 

70 

-2.1 

ORAG  ROCK. 

WT.  0.151 

GRAMS 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW ) **2  1.57 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENFRGY 

om/DIPCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

16.9 

736 

957 

0.0 

0 

0.00 

0.00 

16.9 

736 

957 

0.0 

50 

0.81 

0.07 

16.0 

715 

902 

-0.2 

100 

1.57 

0.14 

15.0 

694 

§49 

-0.4 

150 

2.28 

0.21 

13.9 

674 

799 

-0.6 

200 

2.93 

0.29 

12.6 

654 

752 

-0.8 

250 

3.53 

0.37 

ib:i 

634 

706 

-1.0 

300 

4.07 

0.45 

615 

663 

-1.2 

350 

4.54 

0.53 

8.9 

596 

622 

-1.3 

400 

4.95 

0.61 

7.4 

577 

583 

-1.5 

450 

5.28 

0.70 

5.9 

559 

546 

-1.6 

500 

5.53 

0.79 

4.2 

541 

512 

-1.8 

550 

5.70 

0.89 

2.5 

III 

479 

-1.9 

600 

5.78 

0.98 

0.6 

447 

-2.0 

650 

5.76 

1.08 

-1.4 

490 

418 

-2.2 

700 

5.65 

1.19 

-3.6 

473 

389 

::1 

750 

5.42 

1.30 

-5.9 

457 

362 

600 

5.00 

1.41 

-6.4 

441 

336 

-2.6 

850 

4.61 

1.52 

-11.0 

425 

Si2 

-2.7 

900 

4.01 

1.64 

-13.9 

409 

288 

-2.8 

950 

3.26 

1.77 

-17.0 

393 

266 

-2.9 

1000 

2.35 

1.90 

-20.4 

378 

246 

-3.0 

1050 

1.27 

2.03 

-24.0 

364 

227 

-3.1 

1100 

0.00 

2.17 

-27.9 

351 

211 

-1.0 
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CB-3-4 


rVPE  CB  3  CAL  IBEX  5.56  MM  AVERAGE  OENSt  TV  7.80  GRAMS/CC. 

PROJ.  WT  3.534  GRAMS  PROJ.  01A.  5.56  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR*  WT.  0.000  GRAMS  CHG.  HT •  1.53  GRAMS  SABOT  *K T •  0.000  GRAMS 

TWIST  RATE  REV./  7.0  IN.  PCT.  DRAG  CHANGE  f  (DEG.  YAvd*«2  O.Bl 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL  V  ENERGY  0( VI /O I PCT •  OR AG  1 
MILS  M/SEC  JOULES  M/SEC/PCT 


0 

0.00 

0.00 

16.9 

999 

,763 

Q.O 

0 

50 

8:U 

m 

16*9 

16.4 

sn 

m 

-8:8 

100 

1.61 

15.8 

906 

1450 

-0.9 

150 

2.37 

0.16 

15.2 

860 

,307 

-1.4 

200 

250 

l.io 

3.60 

8:11 

14.6 

13. 7 

WH 

174 

048 

•  I  *  8 
-2.2 

300 

4.44 

0.35 

12.8 

726 

932 

-2.6 

35u 

5.05 

0.42 

11.8 

683 

B  24 

-3.0 

400 

5.61 

0.50 

10.6 

641 

725 

-3.4 

450 

6. 1C 

0.58 

9.3 

599 

634 

-3.7 

500 

6.5  3 

0.67 

7.8 

559 

551 

-4.1 

550 

6.87 

0.76 

6.1 

519 

4  76 

-4.3 

600 

7.13 

0.86 

4.1 

48 1 

409 

-4.6 

650 

7.28 

0.97 

1.8 

445 

350 

-4.8 

700 

7.3  l 

1.08 

-1.0 

w 

297 

-4.9 

750 

7.19 

1.21 

-4.2 

251 

-5.0 

800 

6.90 

1.35 

-8.0 

348 

214 

-4.9 

850 

6.41 

1.50 

-12.4 

327 

189 

-4.1 

900 

5.68 

1.65 

-17.3 

Hi 

171 

-3.2 

950 

4.71 

1.82 

-22.0 

155 

-2.8 

1000 

3.45 

1.99 

-28. 7 

283 

142 

-2.8 

1050 

1.89 

2.17 

-35.2 

271 

130 

-2.7 

1100 

0.00 

2.36 

-42.4 

259 

119 

-2.7 

ORAG  RDCR. 

mT.  0.151 

GRAMS 

PCT.  ORAG 

CHANGE  /  (DEG.  YAW»**2  1.57 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V  ENERGY 

D ( V ) /D ( PCT .  D 

M 

M 

SEC 

MILS 

M/SEC  JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

8.6 

999  ] 

1763 

0.0 

0 

0.00 

0.00 

8.6 

999  I 

1763 

L672 

0.0 

50 

0.4  1 

0.05 

8.1 

973 

-0.3 

100 

0.79 

0.10 

7.5 

947 

1584 

-0.5 

150 

1.15 

0.16 

7.0 

922  ? 

1500 

-0.7 

200 

1.48 

0.21 

6.4 

898  1 

1419 

-1.0 

250 

1.77 

0.27 

5.7 

873  j 

1343 

-1.2 

300 

2.04 

0.33 

5.0 

850  1 

826  i 

1270 

-1.4 

350 

2.27 

0.39 

4.3 

1200 

-1.6 

400 

2.4  7 

0.45 

3.6 

803 

1133 

-1.8 

450 

500 

2.63 

2.75 

0.51 

0.58 

2.8 

1.9 

Itt  1 

Tot 

-2.0 

-2.2 

550 

2.83 

0.64 

1.0 

737 

950 

-2.4 

600 

2.86 

0.71 

0.1 

715 

895 

-2.6 

650 

2.84 

0.78 

-0.9 

694 

tt{ 

-2.7 

m 

2.78 

0.65 

-2.0 

674 

-2.9 

2.66 

0.93 

-3.1 

653 

745 

-3.0 

800 

2.48 

i.Ol 

-4.3 

634 

699 

-3.2 

850 

2.25 

1.09 

-5.0 

614 

656 

-3.3 

900 

1.94 

1.17 

-7.0 

595 

615 

-3.4 

950 

1.57 

1.26 

-8.4 

576 

576 

-3.6 

1000 

1.13 

1.34 

-10. 0 

558 

540 

-3.7 

1050 

0.6  1 

1.44 

540 

505 

-3.8 

1100 

0.00 

1.53 

523 

472 

-3.9 
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CB-3-5 


TYPL  CB  3  CM  1  HER  5.56  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  Ml  1,534  GRAMS  PROJ.  DIA.  5.56  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  3.57  GRAMS  SABOT  WT.  0.000  GRAMS 

TmIST  KATE  KEY./  7.8  IN.  PCT.  DRAG  CHANGE  /  (DEG.  YAMI**2  0*81 


RANGE 

M 


HEIGHT  TOP 

M  SEC 


*NG.fEsf*u  «/?ec  5o5ff!  ",,»0«E5>cr81 


0 

0.00 

0.00 

6.3 

0 

0.00 

0.00 

6.3 

50 

0.30 

c 

>.04 

6.1 

100 

0.60 

c 

>.08 

5.8 

150 

0.87 

0.11 

5.5 

200 

i.l  3 

c 

>.16 

5.1 

25u 

(.38 

c 

>.20 

4.7 

300 

1.60 

0.24 

4.  3 

350 

1.8L 

c 

>.29 

3.9 

400 

1.99 

c 

>.34 

3.4 

4  50 

2.(5 

c 

1.39 

1*9 

500 

2.28 

c 

>.45 

2.3 

550 

2.38 

c 

1.50 

1.7 

600 

2.45 

c 

1.56 

0.9 

650 

2.4d 

c 

.63 

0.  1 

700 

2.47 

c 

.69 

-0.8 

750 

2.41 

0.77 

-1.8 

800 

2.30 

c 

1.84 

-3.0 

U50 

2.13 

c 

.92 

-4.3 

900 

1.89 

1 

.01 

-5.8 

950 

1.58 

.10 

-7.6 

1000 

1.16 

1 

.20 

-9,6 

1050 

0.64 

-12.0 

1100 

0.00 

.43 

-14.7 

1384 
1384 
1334 
1264 
1235 
1 1  86 
1137 
1089 
1041 
994 
947 

721 
678 
636 
594 
554 
515 
477 
44  1 
406 


3365 

3385 

3145 

2914 

2694 

2484 

2284 

2094 

1915 


DRAG  RDCR.  WT.  0.151  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAW»**2  1.57 


RANGE 

M 


U 
0 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
950 
900 
950 
1000 
1050 
1 100 


HEIGHT 

TOF 

ANG  OF  FALL 

M 

sec 

MILS 

0.00 

0.00 

4.2 

0.00 

0.00 

4.2 

0.20 

0.04 

3.9 

0.39 

0.0  7 

3.6 

0.56 

0.11 

3.4 

0.72 

0.15 

3.0 

0.86 

0.19 

2.7 

0.99 

0.23 

2.4 

1.10 

0.26 

2.0 

1.19 

0.32 

1.6 

1.2  7 

0.36 

1*3 

1.32 

0.41 

1.36 

0.46 

0.4 

..  J7 

1.36 

1.32 

1.26 

1.18 

1.06 

0.92 

0.74 

0.53 

0.28 

0.00 


0.50 

0.55 

0.60 

0.66 

0.71 

0.76 

0.82 

0.88 

0.94 

1:82 


V 

M/SEC 


1384 

1384 

tin 

tilf 

1226 

1136 
1110 
1082 
1054 
1027 
1000 
974 
948 
923 
696 
8  74 
650 
826 
80g 


ENFRGY 

JOULES 


78( 


Mil 


D  <  V ) / 0  < PCT .  DRAG) 
M/SEC/PCT 


0.0 

0.0 

-0.3 

-0.6 

-0.9 

-1.2 

-1.5 

-1.8 

-2.0 

-2.3 

-2.6 

-2.8 

-3.0 

-3.2 

-3.5 

-3.7 

-3.9 

-t'A 

-4.4 

-4.6 

-4.7 

-4.9 

-5.0 
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CB-3-6 


TYPE  CH 

3 

CALIBER 

5.56  MM 

AVERAGE 

OENSITV  11.00 

GRAMS/CC. 

PROJ.  WT 

A.984  GRAMS 

PROJ.  01  A. 

5.56  MM 

IMPULSE  0.8 

LB.  SEC. 

DRAG  RDCR. 

.  WT.  0 

.000  GRAMS 

CHG.  WT. 

0.65  GRAMS  SABOT  WT.  0 

.000  GRAMS 

TWIST  RATE 

REV. 

/  8.4  IN. 

I’CT.  DRAG 

CHANGE  / 

(DEG.  VAW  1  **2 

0*81 

range 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY  DIVI/DIPCT.  DRAG 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SFC/PCT 

0 

0.00 

0.00 

42.1 

557 

773 

0.0 

0 

0.00 

0.00 

42.1 

557 

773 

0.0 

50 

2.02 

0.09 

40.4 

529 

697 

-0.3 

100 

3.96 

0.19 

38.5 

502 

627 

-0.5 

150 

5.80 

0.29 

36.4 

475 

562 

-0.0 

200 

7.53 

0.40 

34.0 

449 

503 

-1.0 

250 

9.14 

0.51 

31.4 

424 

448 

-1.2 

300 

10.62 

0.64 

28.5 

400 

399 

-1.4 

150 

11.94 

0.77 

25.2 

377 

7  54 

-1.6 

400 

13.08 

0.90 

21.4 

355 

315 

-1.7 

450 

14.04 

1.05 

17.2 

338 

284 

-1.6 

500 

14.78 

1.20 

12.7 

324 

262 

-1.4 

550 

15.28 

1.35 

7. 1 

313 

244 

-1.2 

600 

15.54 

1.52 

2.5 

303 

228 

-1.3 

650 

15.53 

1.69 

-3.2 

293 

214 

-1.3 

700 

15.23 

1.86 

-9.2 

283 

200 

-1.3 

750 

14.63 

2.04 

-15.6 

275 

188 

-1.4 

800 

050 

H:M 

266 

258 

76 

65 

900 

10.78 

2.61 

-37.5 

250 

155 

-1.5 

950 

8.75 

2.82 

-45.8 

242 

46 

-1.5 

1000 

6.29 

3.03 

-54.6 

234 

137 

-1.5 

1050 

3.30 

3.24 

-64.0 

227 

128 

-1.6 

1100 

0.00 

3.47 

-74.0 

220 

*  20 

-1.6 

137 


CB-3-7 


TYPE  Cft  3  CALIBER  5.56  MM 

PROJ.  WT  4.984  GRAMS  PROJ.  D1 A. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT. 


TWIST  RATE 

REV./ 

8.9  IN. 

PCT.  DRAG 

CHANGE  / 

(OEG.  ' 

kANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERG 

M 

M 

SEC 

MILS 

M/SEC 

JOULE 

AVERAGE  OENSITY  11.00  GRAMS/CC. 
5.56  MM  IMPULSE  1.2  LB.  SEC. 
1.26  GRAMS  SABOT  MT.  0.000  GRAMS 
)«*2  0.81 


0 

0.00 

0.00 

21.4 

0 

50 

100 

0.00 

1.03 

2.02 

8:8? 

0.13 

tilt 

19.6 

150 

2.96 

0.21 

18.6 

200 

3.85 

0.28 

17.5 

250 

4.68 

0.36 

16.2 

300 

5.44 

0.44 

14.9 

350 

6.14 

0.53 

13.4 

400 

6.76 

0.62 

11.7 

450 

7.29 

0.72 

9.9 

500 

7.7  3 

0.82 

7.8 

550 

8.06 

0.93 

5. 5 

600 

8.2  7 

1.04 

2.9 

650 

8.3  5 

1.16 

0.1 

700 

8.28 

1.29 

-3.2 

750 

8.04 

1.42 

*6#8 

800 

7.62 

1.56 

850 

6.96 

1.71 

900 

6.11 

1.87 

-20.2 

950 

5.00 

2.03 

-25.4 

1000 

3.62 

2.20 

-31.0 

1050 

1.96 

2.37 

-36.9 

1100 

0.00 

2.55 

-43.3 

773 

S 

650 

620 

591 

562 

536 

507 

480 

454 

429 

405 

381 

359 

315 

305 

195 

!8< 


L91 


0.0 

0.0 

-0.3 

:!:f 

-1.7 

-2.0 

-2.2 

-2.5 

-2.7 

-2.9 

-3.0 

-3.2 

:l:2 

:2:i 

-2.3 

-2.1 

-2.0 


DRAG  RUCK. 

• 

o 

• 

H- 

X 

GRAMS 

PCT.  DRAG 

CHANGE  !  10EG.  YAW>**2  1.57 

RANGE 

HEIGHT 

TOE 

ANG  Of  FALL 

V  ENERGY 

01VI/D1PCT.  DRAG) 

M 

M 

SEC 

MILS 

K/SFC  JOULES 

il/SEC/PCT 

0 

0.00 

0.00 

12.  H 

773 

1489 

0.0 

0 

0.00 

0.00 

12.8 

773 

L489 

o.o 

50 

0.61 

O.OT 

11.9 

757 

429 

-0.2 

100 

1.17 

0.13 

11.1 

742 

L  3  TO 

-0.3 

150 

1.69 

0.20 

10.1 

727 

1314 

-0.5 

200 

?.l  7 

0.27 

9.2 

712 

697 

1259 

-0.6 

250 

2.60 

0.34 

8.2 

L20T 

-0.7 

300 

2.97 

0.41 

7.1 

683 

[156 

-0.9 

350 

3.30 

0.49 

6.0 

668 

L 107 

-1.0 

400 

3.57 

0.56 

4.9 

654 

L060 

-l.l 

450 

3.78 

0.64 

3.7 

640 

1014 

970 

-1.3 

500 

3.93 

0.72 

2.4 

626 

-1.4 

550 

4.03 

0.80 

l.l 

612 

92? 

-1.5 

600 

4.05 

0.88 

-0.2 

599 

886 

-1.6 

650 

4.01 

0.97 

-1.7 

586 

847 

-1.7 

700 

750 

3.90 

3.7  l 

f:¥2 

-3.1 

-4.7 

573 

560 

m 

-ill 

800 

3.45 

1.23 

-6.3 

547 

73f 

-2.0 

850 

3.10 

1.32 

-8.0 

535 

in 

-2.1 

900 

2.67 

1.42 

-9.8 

522 

-2.2 

950 

2.15 

1.52 

-11.7 

510 

639 

-2.5 

1000 

1.53 

1.62 

-13.7 

498 

609 

-2.4 

1050 

0.82 

1.72 

-15.7 

486 

579 

-2.5 

1 100 

0.0  0 

1.82 

-17.9 

475 

551 

-2.6 
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TYPE  CB  3  CALIBER 

PROJ •  wr  4.984  GRAMS 
ORAG  RUCR.  NT.  0.000  GRANS 
TMIST  KATE  REV./  9.3  IN. 


5.56  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  DIA.  5.56  MM  IMPULSE  2.1  LB.  SEC. 
CHG.  MT.  3.01  GRAMS  SABOT  MT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  (OEG.  VAW)**2  0.81 


RANGE 

M 

HEIGHT 

H 

K 

0 

0.00 

0.00 

0 

0.00 

Q.oo 

50 

0.36 

0.04 

100 

0.69 

0.09 

150 

1.01 

0.14 

200 

1.30 

0.19 

250 

1.57 

0.24 

300 

1.82 

0.29 

350 

2.04 

0.34 

400 

2.23 

0.40 

450 

2.39 

0.45 

500 

2.51 

0.51 

550 

2.60 

0.58 

600 

650 

700 

750 

BOO 

850 

900 

950 

1000 

1050 

1100 


2.65 

2.66 
2.62 
2.53 
2.39 
2.18 
1.91 
1.57 
1.14 
0.62 
0.00 


8:tt 


0.76 

".85 


8: 


.28 

.38 

.48 


ANG  OF  FALL 
MILS 


7.4 

I:t 

6.6 

6.2 

5.7 
5.2 

4.7 
4.  1 

3.5 

2.8 
’.  I 
1.  3 
0.5 

-0.4 

-1.4 

-2.5 

-3.7 

-5.0 

-6.4 

-8.0 

-If:! 

-13.9 


V 

M/SEC 


1151 

m 

1082 

1049 

1015 

962 

949 

916 

B83 

154 

787 

m 

694 

664 

634 

604 

575 

547 

519 

492 

466 


ENERGY  Om/CIPCr.  DRAG) 
JOULES  M/SEC/PCT 


0.0 

0.0 

*0.3 

-0.7 

-1.0 

*2.0 

-2.3 

-2.6 

-2.9 

-3.2 

-3.5 

-3.8 

•4.1 

-4.3 

-4.6 

-4.8 

-5.0 

-5.3 

■5.4 

•5.6 

■5.8 

■5.9 


DRAG  RDCR.  MT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAM>**2  1.57 


RANGL  HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

DIV>/D<PCT.  ORAG  > 

M 

M 

SfcC 

MILS  M/SEC 

JOULES 

M/SEC/PCT 

0  c 

>.00 

0.00 

5.5  ] 

1151 

3301 

0.0 

0  c 

>.00 

0.00 

5.5  1 

1151 

3301 

0.0 

50  C 

>.26 

0.04 

5.1 

1131 

3185 

-0.2 

100  c 

>.50 

0.09 

4.7  i 

Llll 

3071 

-0.4 

150  C 

>.72 

0.13 

4.3  1 

L091 

2961 

-0.6 

200  ( 

>.92 

0.18 

3.8  1 

L  07 1 

2854 

-0.8 

250  1 

1.10 

0.23 

3.4  ! 

L052 

2751 

-1.0 

300 

.25 

0.28 

2.9  j 

L033 

2650 

-l.l 

350 

.39 

0.32 

2.5  1 

[014 

2552 

-1.3 

400 

.50 

0.37 

2.0 

995 

2458 

-1.5 

450 

.59 

0.42 

1.4 

977 

2366 

-1.7 

500 

.65 

0.48 

0.9 

958 

2277 

-1.8 

550 

.68 

0.53 

0.4 

940 

2191 

-2.0 

600 

1.69 

0.58 

-0.2 

922 

2106 

-2.1 

650 

L -67 

0.64 

-0.8 

905 

2027 

-2.3 

700 

.62 

0.69 

-1.4 

88  7 

1948 

-2.4 

750 

.54 

Q.75 

-2.1 

870 

1873 

-2.6 

800 

.43 

0.81 

-2.8 

853 

1  BOO 

-2.7 

850 

.28 

0.87 

-3.5 

837 

1729 

-2.8 

900 

L.10 

0.93 

-4.2 

820 

1660 

-3.0 

950 

5.8  8 

0.99 

-4.9 

804 

1594 

-3.1 

1000  C 

>.63 

1.05 

-5.7 

788 

1529 

-3.2 

1050  C 

>.33 

1.12 

-6.6 

772 

1467 

-3.4 

1100  C 

>.00 

1.18 

-7.4 

756 

1407 

-3.5 

139 


CB-3-9 


tyre  Cfl 

3  CALIBER 

5.56  MM 

AVERAGE 

OENStTY  16.70 

GRAMS/CC. 

PROJ.  MT 

7.567  GRAMS 

PROJ.  OIA.  ? 

1.56  MM 

IMPULSE  0.8 

LB.  SEC. 

DRAG  RDCR. 

MT.  0. 

000  GRAMS 

CHG.  MT. 

0.46  GRAMS  SABOT  MT.  0 

.000  GRAMS 

TWIST  RATE 

REV./ 

9.8  IN. 

PCT.  DRAG 

CHANCE 

/  (DEC.  YAMI **2 

O.BI 

RANGE 

M 

HEIGHT 

M 

TOF 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SEC 

HER  °m 

0 

0.00 

0.00 

55.9 

398 

599 

0.0 

0 

0.00 

0.00 

8:« 

35.9 

398 

599 

0.0 

50 

2.67 

52.6 

383 

354 

-0.2 

100 

5.17 

49.  1 

36B 

51 1 

-0.3 

150 

7.49 

0.40 

45.2 

354 

474 

-0.4 

200 

9.6  l 

0.54 

41.1 

342 

443 

-0.4 

250 

11.52 

0.69 

36.7 

332 

417 

-0.5 

30u 

13.2  1 

0.85 

»:$ 

324 

in 

-0.5 

350 

14.67 

T.oo 

316 

-0.5 

400 

15.88 

1:1! 

22.0 

309 

361 

-0.6 

450 

16.8  3 

16.7 

302 

346 

-0.6 

500 

17.51 

1.49 

11.1 

296 

289 

331 

-0.7 

550 

17.92 

1.66 

5.3 

517 

-0.7 

600 

650 

18.03 

17.84 

1:§S 

:?:! 

|f| 

181 

-0.7 

-0.8 

700 

17.33 

2.25 

-13.8 

279 

-0.8 

750 

16.49 

1.39 

-20.7 

266 

268 

-0.8 

800 

15.30 

2.58 

:ll:5 

257 

-0.9 

850 

13.74 

2.77 

255 

246 

-0.9 

900 

11.82 

2.97 

-43.3 

250 

236 

-1.0 

950 

9.50 

3.  17 

-51.5 

245 

227 

-1.0 

1000 

1050 

6.76 

3.61 

i:21 

-60.0 

-6d.9 

240 

235 

-1.0 

-1.1 

1100 

0.00 

3.80 

-78.1 

230 

200 

- 1 . 1 

DRAG  RUCK.  hT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAW>**2  1.57 


RANGE 

HEIGHT  TOF 

ANG  OF  FALL 

V 

ENERGY 

D(V1/0(PCT.  DRAG) 

M 

M  SEC 

MILS 

M/SFC 

JOULES 

M/SFC/PCT 

0 

0.00  0.00 

44.1 

396 

599 

0.0 

0 

0.00  0.00 

44 . 1 

398 

599 

0.0 

50 

2.09  0.13 

40.9 

391 

578 

-o.l 

100 

4.02  0.26 

37.6 

384 

53 

>7 

-o.i 

150 

5.78  ( 

1.39 

34.2 

377 

53 

16 

-0.2 

200 

7.37  0.52 

30.6 

370 

517 

-0.3 

250 

8*78  0 • 0  6 

26.9 

364 

358 

498 

-0.3 

300 

10.01  ( 

1.80 

23.0 

482 

-0.4 

350 

11.04  ( 

1.94 

19.1 

352 

♦s 

6 

-0.4 

400 

11.88  ! 

L  .08 

15.0 

347 

43 

•  2 

-0.4 

450 

500 

11^94  1 

:1? 

to.e 

6.4 

Isi 

44 

42 

!l 

550 

13.15  1 

L  -  52 

2.0 

334 

41 

8 

-0.4 

<00 

13.14  ] 

L.67 

-2.5 

330 

4C 

19 

-0.4 

65u 

12.90  I 

L  .82 

-7.2 

327 

4C 

'2 

-0.4 

70o 

12.44 

L.98 

-11.9 

ft* 

39 

13 

-0.4 

750 

11.74  i 

1.13 

-16.7 

32 1 

365 

-0.4 

800 

io.8i  ; 

>.29 

-21.5 

319 

379 

-0.4 

850 

9.6  3  \ 

S.45 

-26.5 

316 

Ilf 

-0.4 

900 

8.22  \ 

>.61 

-31.5 

|u 

-0.5 

950 

6.55 

.77 

-36.7 

311 

it 

i0 

-0.5 

1000 

4.63  2.93 

-41.9 

309 

354 

-0.5 

1050 

1100 

2.44  3.09 

0.00  3.26 

-47.2 

-52.7 

m 

\\\ 

-0.6 

-0.7 
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TYPE  CB  3  CALIBER  5.56  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PAOJ.  NT  7.567  GRAMS  PROJ.  OIA.  5.56  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  RDCR.  Wf.  0.000  GRAMS  CHG.  MT.  0.97  GRAMS  SABOT  Ml.  0.000  GRAMS 

TNIST  KATE  REV./  10.3  IN.  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  0.81 


RANGE 

M 


HEIGHT 

M 


AN3  Of  PALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D(V)/0(PCT . 
M/SEC/PC 


^RACI 


0 

58 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

TOO 

750 

eoo 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

1.55 

3.02 

4.39 

5.67 

6.84 

7.90 

8.83 

9.63 

I8:$S 

11.1 


32.5 

32.5 

30.8 

28.9 
27.0 

24.9 

22.7 

20.2 

17.6 

14.8 

h:i 

4.9 

-12.1 

-17.0 

-22.1 

-27.4 

-33.0 

-38.8 

-44.9 

-51.3 


1 1 

w 


1153 
53 
77 
.05 
937 
872 
810 
f  52 
698 
64  f 
598 
553 
511 
474 
443 
417 
397 
379 
362 
346 
332 
318 
305 
292 


6 

:| 


0.0 

0.0 

0.2 

0.4 

0.5 

0.7 

0.9 

1.0 

l.l 

.3 

U5 

}:? 

1.6 

1.4 

1.3 

1:2 

1:1 

1:1 

1.3 


ORAG  ROCR.  NT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  (06G.  YAM) *62  1.57 


RANGE 

M 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

BOO 

B50 

900 

950 

1000 

1050 

1100 


HEIGHT 

M 


0.00 

0.00 

1.08 

2.08 

3.00 

3.83 

4.56 

5.21 
5.76 

6.21 
6.55 
6.79 
6.92 
6.94 

6.84 
6.63 
6.28 
5.81 
5.20 
4.46 

3.57 
2.54 
1.35 
0.00 


TOF 

ANG  OF  FALL 

V 

ENERGY 

SEC 

MILS 

M/SEC 

JOULES 

0.00 

g.go 

552 

552 

llli 

6.09 

21.2 

544 

1118 

0.18 

19.5 

536 

1084 

0.28 

17.8 

528 

1051 

0.37 

15.9 

520 

1019 

14.1 

1  j:i 

8.1 

5.9 

1:1 

-0.9 

-3.3 

-5.8 

-8.4 

11.1 
13.9 
16.7 

iu 

iW 


927 

898 

814 

787 


38! 


10 
686 
662 
639 
616 

m 

552 


D ( V ) /D( PCT .  DRAG) 
M/SEC/PCT 

o.g 

0.0 

-0.1 

-0.2 

-0.2 

-0.3 

-0.4 

-0.5 

-0.5 

-0.6 

-8:1 
-0.8 
-0.9 


-1.2 
:l:l 
:l  :t 
-1:1 
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CB-3-12 


TYPE  CB  3  CALIBER  6.30  MM 

PROJ.  WT  5.663  GRAMS  PROJ.  D1A. 

DRAG  RDCR..PT.  0.000  GRAMS  CHG.  MT. 
TWIST  HATE  REV./  8.1  IN.  PCT.  DRAG 


AVERAGE  DENSITY  7.60  GRAMS/CC. 
6.50  MM  IMPULSE  0.8  LB.  SEC. 
0.59  GRAMS  SABOT  WT.  0.000  GRAMS 
CHANGE  /  IOEG.  YAWl*«2  0.81 


RANGE 

M 


*ft  ik 


ANU  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


OtVI/OIPCT .  ORAG! 
M/SEC/PCT 


0 

0 

50 

100 

150 

200 

250 

30u 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

2.77 

5.43 

7.96 

10.35 

12.57 

14.59 

16.40 
17.96 
19.26 
20.28 
20.99 
21.38 

21.40 
21.04 

|!:H 

1:13 

L2.29 

8.H8 

4.80 

0.00 


V* 


0.46 

0.59 

0.74 

0.89 

1.05 

|:« 

1.57 

1.76 

1.95 

2.16 

2.37 

2.59 

1:84 

3.29 

3.55 

3.81 

4.09 


55.3 

52.9 

50.1 

46.9 

43.2 

39.0 

34.3 

29.2 

23.7 

17.7 

11.2 

4.2 

-3.4 
-11.5 
-20.4 
-29.9 
-40.2 
-51.3 
-63.2 
-76 .2 
-90.1 
-105.2 


181 

470 

439 

410 

381 

355 

335 

319 

306 

294 

283 

272 


243 

234 

208 

200 

193 

in 


■1.0 


DRAG  ROCR. 

WT.  0.241 

GRAMS 

PCT.  ORAG 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

M 

M 

SEC 

MILS 

0 

0.00 

0.00 

35.1 

0 

0.00 

0.00 

35.  1 

50 

1.67 

0.10 

33.0 

100 

3.24 

0.21 

30.9 

150 

4.70 

0.31 

28.6 

200 

6.06 

0.42 

26.2 

250 

7.27 

0.54 

23.6 

300 

8.37 

0.65 

20.8 

350 

9.32 

0.78 

17.9 

400 

10.12 

0.90 

14.8 

450 

10.77 

1.03 

11.4 

500 

11.24 

1.16 

7.8 

550 

11.54 

1.30 

4.0 

600 

11  .64 

1.44 

0.0 

650 

11.54 

1.59 

-4.3 

700 

11*22 

1.74 

-8.8 

750 

10.68 

1.89 

-13.4 

800 

9.91 

2.05 

-18.2 

850 

8.90 

2.21 

-23.2 

900 

7.65 

2.37 

-28.3 

950 

6.14 

2.53 

-33.5 

1000 

4.36 

2.69 

-38.9 

1C  50 

2.32 

2.86 

-44.5 

1100 

0.00 

3.03 

-50.3 

CHANGF  /  (OEG.  YAWJ**2  1.57 


V 

ENERGY 

0 ( V ) / 0 ( PCT •  DRAG) 

M/SEC 

JOULES 

M/SEC/PCT 

502 

714 

0.0 

502 

714 

0.0 

488 

673 

-0.1 

474 

634 

-0.3 

460 

596 

-0.4 

446 

560 

-0.5 

433 

526 

-0.7 

419 

493 

406 

461 

393 

431 

-1.0 

380 

403 

-l.l 

368 

m 

-1*1 

356 

-1.2 

347 

333 

-1.2 

338 

317 

-1.1 

331 

303 

-1.0 

325 

292 

-0.9 

320 

282 

-0.9 

315 

273 

-0.8 

311 

264 

-0.9 

306 

256 

-0.9 

302 

248 

-0.9 

297 

240 

-0.9 

292 

230 

-l.l 

143 


CB-3-13 


type  cb 

3 

CALIBER 

6.50  MM 

PROJ.  WT 

5.663  GRAMS 

PROJ.  01  A. 

DRAG  ROCR. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

TWIST  RATE 

REV. 

/  8.6  IN. 

PCT.  DRAG 

RANGE 

M 

HEIGHT 

M 

m 

ANG  OP  FALL 
MILS 

0 

0.00 

0.00 

32.5 

0 

0.00 

0.00 

l\:i 

50 

1.57 

0.07 

100 

3.09 

0.15 

30.2 

150 

4.54 

0.23 

28.9 

200 

5.92 

0.32 

27.4 

2  50 

7.22 

0.41 

25.6 

300 

8.44 

0.51 

23.  7 

350 

9.5  5 

0.62 

21.5 

AVERAGE  DENSITY  7.00  GRAMS/CC* 
>.50  MM  IMPULSE  1.2  LB.  SEC. 


12.11 
12.64 
12.97 
13.07 
12.92 
12.50 
11.  80 
10.77 
9.41 
7.69 
5.56 
3.01 
0.00 


18.9 
16.0 
i?.6 
8.  7 
4.3 
-0.5 
-5.8 
-11.5 
-17.6 
-24.3 
-31.5 
-39.2 
-47.6 
-56.6 
-66.4 


V 

M/SEC 


jouifs 


ORAG  ROCR.  WT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  IDEG.  YAW)**2  1.57 


RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

V  ENFRGV 

0(V»/0IPCT 

M 

M 

SEC 

MILS 

M/SEC  JOULES 

M/SEC/ 

0 

0.00 

0.00 

17.4 

698 

1380 

0.0 

0 

0.00 

0.00 

17.4 

698 

1380 

0.0 

50 

O.B  3 

0.07 

16.3 

681 

llkl 

-0.2 

100 

1.60 

0.15 

15.2 

663 

-0.3 

150 

2.32 

0.22 

14.0 

646 

1179 

-0.5 

200 

2.98 

0.30 

12.8 

630 

1118 

-0.7 

2  50 

3.5B 

0.38 

11.5 

613 

1059 

-0.8 

5oo 

4.11 

0.46 

10.2 

597 

1003 

-1.0 

350 

4.58 

0.55 

8.  7 

5  8 ; 

949 

-l.l 

400 

4.9  7 

0.64 

7.2 

566 

898 

-1.2 

450 

5.29 

0.73 

5.6 

550 

III 

-1.4 

500 

5.53 

0.82 

3.9 

535 

-1.5 

550 

5.68 

0.91 

2.1 

521 

-1.6 

600 

5.74 

1.01 

0.2 

506 

715 

-1.7 

650 

5.71 

till 

-1.8 

492 

674 

-1.9 

700 

5.57 

-3.9 

478 

635  . 

-2.0 

750 

5.33 

-6.2 

463 

597 

-2.1 

800 

4.98 

1.43 

-8.6 

450 

561 

-2.2 

850 

4.50 

1.54 

-11. 1 

436 

526 

-2.3 

900 

3.89 

1.66 

-13.8 

422 

493 

-2.4 

950 

3.15 

1.78 

-16.7 

409 

461 

-2.5 

1000 

2.26 

1.90 

-19.8 

395 

431 

-2.6 

1050 

1.21 

2.03 

-23.1 

382 

402 

-2.7 

1100 

0.00 

2.17 

-26.7 

370 

375 

-2.8 

CB-3-14 


TYPE  CB 

3  CALIBER 

6.50  MM 

AVERAGE 

DENSITY  7.80 

GRAMS/CC. 

PROJ.  t)T 

5.663  GRANS 

PROJ.  01  A. 

6.50  MM 

IMPULSE  2.1 

LB.  SEC. 

ORAG  RDCR. 

,  WT.  0.000 

GRAMS 

CHG.  WT. 

2.81  GRAMS  SABOT  WT.  0 

.000  GRAMS 

TWIST  RATE 

REV./  9.1  IN. 

PCT.  UR AG 

CHANGE 

/  (DEG.  YAW  I **2 

0.81 

RANGE 

m 

HEIGHT  TOP 

M  SEC 

ANG^FALL 

m/Kec 

ENERGY  OIVI 

JOULES 

0 

0.00  0.00 

11.4 

1061 

3187 

0.0 

Q 

0.00  ( 

>.00 

11.4 

1061 

3187 

0.0 

50 

0.55  ( 

>.05 

10.9 

1021 

2949 

-0.4 

100 

1.07  ( 

>.10 

10.4 

980 

2722 

-0.8 

150 

1.57  0.15 

9.9 

941 

2505 

-1.2 

200 

2.04  t 

>.20 

9.3 

901 

2299 

-1.6 

250 

2. 48  i 

>.26 

8.0 

862 

2104 

300 

2.69  0.32 

7.9 

G24 

1921 

350 

3.2  7  0.  38 

7.2 

785 

1747 

-2.7 

400 

3.60  0.45 

6.  3 

748 

1532 

-3.0 

450 

3.89  0.52 

5.4 

710 

1429 

-3.4 

500 

4.13  0.5§ 

4.  J 

674 

1285 

-3.7 

550 

4.32  0.67 

3.2 

638 

1151 

-4.0 

6GC 

4.4C  £ 

>.75 

1.9 

602 

1027 

-4.3 

70(31 

4.51  £ 

>.83 

0.4 

567 

912 

-4.5 

4.50  0.92 

-1.2 

534 

8C& 

-4.8 

750 

4.40  1.02 

-3.1 

501 

710 

-5.0 

800 

4.20  j 

.12 

-5.2 

469 

622 

-5.1 

850 

3.89 

.23 

-7.7 

438 

544 

-5.3 

900 

3.45 

.35 

-10.5 

409 

473 

-5.4 

950 

2.87 

.48 

-1  3.7 

381 

410 

-5.5 

logo 

1050 

2.11 

.61 

-17.4 

355 

356 

-5.4 

1.17 

.76 

-21.6 

334 

316 

-4.9 

1100 

0.00  1 

.91 

-2b.  3 

319 

289 

-4.0 

DRAG  ROCR . 

WT.  0.241  GRAMS 

PCT.  DRAG 

CHANGE  / 

(OEG.  YAW1**2  1.57 

RANGE 

HEIGHT  TOP 

ANG  OF  PALL 

V 

energy 

0 ( V) /D ( PCT .  D 

M 

N  SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00  ( 

>.00 

7.0 

1061 

3187 

0.0 

0 

0.00  ( 

>.00 

7.0 

1061 

3187 

0.0 

50 

0.33  £ 

>.05 

6.5 

1038 

3048 

-0.2 

100 

( 

>.64  ( 

>.10 

6.C 

1015 

2914 

-0.5 

150 

( 

>.93  £ 

1.15 

5.5 

993 

2784 

-0.7 

200 

I 

1.19  ( 

>*20 

5.0 

970 

2659 

-0.9 

250 

1.42  £ 

>.25 

4.5 

949 

2539 

-1.1 

300 

1.63  ( 

>•30 

3.9 

927 

2423 

-1.3 

350 

J 

[.81  ( 

>.36 

3.3 

906 

2312 

-1.5 

*88 

] 

.96 

>.41 

2.7 

885 

2205 

-1.7 

4 

.08  ( 

>.47 

2.0 

364 

m 

-1.8 

500 

\ 

.17  ( 

>.53 

1.4 

844 

-2.0 

550 

4 

1.22  C 

>.59 

0.6 

824 

1908 

-2.2 

600 

2.24  ( 

>.65 

-0.1 

805 

1816 

-2.4 

650 

2.22  ( 

>.71 

-0.9 

785 

1728 

-2.5 

700 

\ 

.16  ( 

>.70 

-1.7 

766 

1644 

-2.7 

750 

t 

.06 

>.84 

-2.6 

747 

1563 

-2.8 

800 

1 

.92 

>.91 

-3.5 

729 

1485 

-3.0 

850 

1.73  £ 

>.98 

-4.5 

711 

1410 

-3.1 

900 

1.49  1 

*05 

-5.5 

69.3 

1338 

-3.2 

950 

j 

1.20  1 

[.13 

-6.6 

675 

1270 

-3.4 

1000 

f 

>.86  ] 

.  20 

-7.7 

658 

1204 

-3.5 

1050 

0.46 

L.2B 

-8.9 

641 

t  X'  1 

-1.6 

1100 

0.00 

t.36 

-10. 1 

624 

10/11 

-3.7 

145 


CB-3-15 


TYPF  CB 

3 

CAL IBER 

6.50  MM 

AVERAGE 

DENSITY  11.00  GRAMS/CC. 

PROJ.  WT 

7.986  GRAMS 

PROJ.  01  A.  4 

.50  MM 

IMPULSE  0.6  LB.  SEC. 

DRAG  RDCR. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

0.43  GRAMS  SABOT  NT*  0*000  GRAMS 

TWIST  RATE 

REV. 

/  9.3  IN. 

PC T.  DRAG 

CHANGE  / 

IOEG.  YAW 1**2  0.81 

RANGE 

M 

HEIGHT 

M 

TOE 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SEC 

ENERGY  DIVI/DtPCr.  DRAG) 
JOULES  M/SEC/PCT 

0 

0.00 

0.00 

66.4 

381 

580  0.0 

0 

0.00 

0.00 

66.4 

381 

580  0.0 

50 

3.18 

0.13 

62. 8 

362 

523  -0.2 

100 

6.17 

0.28 

58.6 

345 

476  -0.3 

150 

8.95 

0.42 

54.4 

312 

440  -0.4 

200 

11.51 

0.58 

49.  7 

321 

412  -0.4 

250 

13.84 

0.74 

44.8 

312 

388  -0.5 

300 

15.91 

0.90 

19.5 

303 

366  -0.5 

350 

17.71 

1.07 

33.9 

294 

346  -0.6 

400 

19.23 

1*24 

27.9 

2B6 

327  -0.6 

A  50 

20.45 

1.42 

21.7 

278 

310  -0.7 

500 

21.36 

1.60 

15.0 

271 

293  -0.8 

j50 

21.93 

1.79 

8. 1 

264 

278  -0.8 

600 

22.15 

1.98 

0,7 

257 

>63  -0.9 

650 

22.00 

2.18 

-7.  1 

250 

249  -0.9 

236  -0.9 

700 

21.45 

2.38 

-15.4 

243 

750 

20.49 

2.59 

-24.0 

237 

223  -1.0 

800 

850 

19.09 

17.23 

2.80 

3.02 

-33.2 

-42.9 

til 

ill 

900 

14.88 

3.25 

-53.  1 

218 

190  -1.1 

950 

12.01 

3.48 

-63.9 

212 

180  -1.1 

1000 

8.59 

3.72 

-75.  3 

207 

171  -1.2 

1050 

4.60 

3.97 

-87.3 

201 

IS!  =1:1 

1100 

0.00 

4.22 

-100.0 

196 

DRAG  ROCK « 

Wl.  0.241 

GRAMS 

PCI.  DRAG 

change  / 

(DEG 

.  YAW ) **2  1.57 

RANGfc 

he  1l»h  r 

TOE 

ANG  OF  FALL 

V 

ENERGY 

0(  V  I /O (PCT •  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SLC/PCT 

0 

0..00 

0.00 

49.4 

381 

580 

0.0 

0 

0.00 

0.00 

49.4 

181 

980 

0.0 

50 

2.34 

0.13 

45.9 

372 

5' 

H 

-0.1 

100 

4.50 

0.27 

42.2 

364 

5; 

-0.2 

150 

6.48 

0.41 

38.3 

356 

504 

-0.2 

200 

8.26 

0.55 

34.3 

349 

484 

-0.3 

230 

300 

9.85 

0.70 

30.  1 

343 

4i 

56 

-0.3 

11.22 

0.84 

25.8 

337 

4! 

50 

-0.3 

350 

12.38 

0.99 

21.3 

332 

4: 

16 

-0.3 

400 

13.32 

1.14 

16.  7 

328 

4i 

f4 

-0.3 

450 

14.02 

1.30 

12.0 

324 

4 

13 

-0.3 

500 

14.50 

1.45 

7.2 

320 

41 

J4 

-0.4 

550 

14,71 

1.61 

2.3 

317 

394 

-0.4 

600 

14.72 

1.77 

-2.6 

314 

31 

85 

-0.4 

650 

14.46 

1.9  3 

-7.9 

310 

3 

77 

-0.4 

700 

13.95 

2.09 

-13.  L 

307 

1! 

38 

-0.5 

750 

13.18 

2.25 

-18.5 

304 

50 

-0.5 

800 

12.14 

2.42 

-24.0 

301 

3! 

53 

-0.5 

850 

10.83 

2.59 

-29.5 

29B 

343 

-0.5 

900 

9.25 

2.76 

-35.2 

295 

3; 

17 

-0.5 

950 

7.38 

2.93 

-41.0 

292 

3 

50 

-0.6 

1000 

5.23 

3.10 

-47.0 

286 

i 

16 

-0.7 

1050 

2.77 

3.28 

-53.  3 

278 

2' 

89 

-0.8 

1100 

0.00 

3.46 

-59.  9 

270 

21 

33 

-0.8 

146 


CB-3-16 


TYPE  CB  3  CALIBER  6.90  MM  AVERAGE  DENSITY  IL.00  GRAMS/CC. 

PROJ.  MT  7.986  GRAMS  PROJ.  DIA.  6.50  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR*.  XT.  0.000  GRAMS  CHG.  XT.  0.93  GRAMS  SABOT  XT.  0.000  GRAMS 

TWIST  RATE  REV./  9.7  IN.  PCT*  DRAG  CHANGE  /  (DEG.  YAW>**2  0.81 


RANGE 

M 


ANG  OF  FALL 
MILS 


ENERGY 

JOULES 


0(V)/D(PCT.  DRAG) 
M/SEC/PCT 


3 . 6  ■'* 
7.3  :l 
8.84 
10. 24 

li:tl 

13.41 

14.0(1 

14.52 

i‘:|i 

14.34 

13.73 

ii:ii 

10.02 

8.10 

m 


ORAG  ROCR.  WT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAW>*»2  1.57 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0( V) /DCPCT «  ORAG) 
M/SEC/PCT 


27.4 

27.4 
25.6 

?:! 

19.  r 

17.5 
15.3 
13.0 

10.5 
8.0 
5.3 

2.5 

-0.4 

-3.4 

-6.6 

-9.9 

-13.5 

-17.1 

-21.0 

-25.0 

-29.1 

-33.5 

-37.9 


CB-3-17 


TYPE  CB  3  CALIBER  6.90  MM  AVERAGE  OENSITV  11.00  GRAMS/CC. 

PROJ.  WT  7.986  GRAMS  PROJ.  DU.  6.90  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  >NT .  0.000  GRAMS  CH6.  NT.  2.32  GRAMS  SABOT  NT.  0.000  GRAMS 

TMIST  RATE  REV./  10.9  IN.  PCT.  DRAG  CHANGE  t  COEG.  YAHI**2  0.B1 


RAfSjCE 


0 

0 

50 

100 

150 

200 

250 

sss 

m 

500 

550 

600 

650 

758 

800 

850 

9Q0 

950 

29° 

050 

100 


HEIGHT 

M 


TOP 

SEC 


0.0 

8:8 


.00 
0 
6 


0.12 

0.19 

0.26 

|:li 

5.48 

).56 

hi 

5.62 

'■8 


jil 

1.45 

1.58 

':U 


*N*.KsF*u 


588511  ■’"'tfKSJfcr" 


DRAG  ROCR.  MT.  0.241  GRAMS 


RANGE 

M 


0 

0 

50 

100 

150 

200 

250 

300 

350 

$ 

ih 

600 

650 

800 

§38 

1000 

1050 

1100 


HEIGHT 

M 


TOF 

SEC 


PCT.  OR  AG  CHANGE  /  (DEG.  YAW>**2 


1.57 


ANG  OF  FALL 
MILS 


V 

M/SEC 


828 

828 

614 

100 


58? 

m 

?« 


III 

683 


i9! 

681 

671 

656 

646 

634 


588 

577 


ENERGY 

JOULES 


D(V)/D(PCT.  DRAG) 
M/SE 


SEC/PCT 


v 

-8 


0.0 

0.0 

0.1 

0.3 

0.4 

0.5 

.7 

.8 

0.9 


-l.o 


A 

:l 


1.4 

1.5 
.6 
.7 

1.8 

1.9 


-i, 


.3 

4 


J48 


CB-3-18 


149 


CB-3-19 


TYPE  CR  3  CALIBER  6.50  NN  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  wr  12.126  GRANS  PROJ.  OIA.  6.50  NM  INPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  0.66  GRANS  SABOT  NT.  0.000  GRANS 

TWIST  RATE  REV./  11.6  IN.  PCT.  DRAG  CHANGE  /  (OEG.  YAW»**2  0.81 


RANGE 

M 


HEIGHT 

M 


AN6  OF  FALL 
MILS 


V 

N/SEC 


SSSCfl 


0.00 

7.53 
9.64 
11.52 
13. 18 
14.60 
15.77 
16.68 
17.32 


16.98 

16.12 

14.92 

13.38 

11.48 

9.20 

6.34 

3.48 

0.00 


4.4 

-1.6 

-7.9 

-14.3 

-21.0 

:!?:§ 
-42.6 
-50.3 
-58.3 
—66.  6 
-75.2 


1  ! 

t  I 

n  ■ 

:  e 

:  '•  ■ 

1  1 

i  1 

)  ! 

)  * 

VA 

t 

I 

) 

/  1  1 
>5i 

j 

i 

,  j 

S3. 

Ill 

LnC 

i  • 

i  * 

»  < 

l  J 

V 

-I  n 

l  * 

>  4 

* 

'1 

w 

} 

► 

i*  =- 

4( 

i  A  5 

) 

i 

c3^ 

l 

> 

ORAG  ROCR.  MT.  0.241  GRANS  PCT.  ORAG  CHANGE  /  IDEG.  YAW>**2  1.57 


RANGE 

M 


HEIGHT  TOF  ANG  OF  FALL 
M  SEC  MILS 


V  ENERGY  Om/DIPCT.  ORAG) 
M/SEC  JOULES  M/SEC/PCT 


0.00 

0.00 

2.20 

4.23 

6.07 

7.73 

9.19 

10.45 

11.50 

is*3* 

12.98 

13.40 

13.59 

13.56 

13.30 

12.80 

12.06 

11.09 

9.87 


46.7 

46.7 

43.1 

39.4 

35.6 

31.7 

27.7 

23.6 

19.4 

15.1 

10.7 
6.2 
1.6 

-3.1 

:iii! 

m 

-37.6 

-42.8 

-48.2 

-53.7 


CB-3-20 


TYPE  CB  3  CALIBER  6.50  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  NT  12.126  GRAMS  PROJ.  D1A.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCR.-  NT.  0.000  GRAMS  CHG.  NT.  1.80  GRAMS  SABOT  WT.  0.000  GRAMS 

TWIST  RATE  REV./  12.2  IN.  PCT.  DRAG  CHANGE  /  (OEG.  YAWI**2  0.61 


RANGE 

M 


HEIGHT 

M 


IK 


ANG  OF  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


0<V> 


RAG  I 


0 

0 

50 

100 

160 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

BOO 

850 

900 

950 

1888 

1100 


0.00 

0.00 

1.22 

2.36 

3.42 

4.41 
5.30 
6.10 
6.8  1 

7.41 

«:!? 

8.51 
8.62 
8.59 
8.40 
8.05 

7.52 
6.U0 
5.89 
4.76 

6.00 


O.QO 

0.00 

0.09 


8: 


73 

-12 

87 

-16 

02 

-20 

17 

32 

-JO 

48 

-34 

.63 


-39.8 


0.0 
0.0 
-0.2 
-0.3 
-0.5 
-0.6 
-0.8 
-0.9 
-1.0 
-1.2 
-1.3 
-I  .4 
-1.5 

-1.8 

"I*9 

-2.0 

-2.0 

-1.8 

-1.7 

-1.6 

:t  :t 


DRAG  ROCR .  WT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAWI**2  1.57 


RANGE 

M 


HEIGHT 

M 


toe 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D(V)/D(PCT .  DRAG! 
M/SEC/PCT 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

0.89 

1.72 

2.47 

3.15 
3.75 
4.27 
4.71 
5.06 

5.33 
5.52 

5.61 

5.62 
5.52 

5.34 
5.05 
4.66 

4.16 
3.56 
2.84 
2.01 
1.07 
0.00 


2132 

2078 

p 

1825 

1778 

1731 

1686 

1642 

1599 

1556 

1515 

1474 

1434 

1394 

1356 

1318 

1281 

ifti 

1173 


0.0 

0.0 

-0.1 
-0.1 
-0.2 
-0.3 
-0.4 
-0.4 
-0.5 
—0 . 6 
-0.6 
-0.7 
-0.7 
-0.8 
-0.9 
-0.9 
-1.0 
-l.i 
-l.l 
-1.2 

:|:i 

-1.4 

-1.4 
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CB-3-21 


TYPE  CB  3  CALIBER  7.62  BN  AVERAGE  OENSITV  7.80  GRANS/CC. 

PROJ.  NT  9.103  GRAMS  PROJ.  01A.  7.62  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  ROCK.  .NT.  0.000  GRAMS  CHG.  NT.  0.36  GRAMS  SABOT  NT.  0.000  GRAMS 
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CB-3-22 


TYPE  CB  3  CALIBER  7.62  MM  AVERAGE  OENSITY  7. BO  GRANS/CC. 

PROJ.  WT  9.103  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  HT*  0.000  GRAMS  CHG.  HI.  0.84  GRAMS  SABOT  WT •  0.000  GRAMS 

TWIST  RATE  REV./  9.4  IN.  PCT.  DRAG  CHANGE  /  (OEG.  YAW>**2  0.61 


RAJJGE  HEIGHT 


lec 


ANC  OP  PALL 
MILS 


wiic  I8SCK 


0 

0 

i!8 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

2.66 

5.19 

7.59 

9.83 

11.90 

13.77 
15.42 
16.84 
18.00 
18.89 
19.48 

19.77 

19.72 
9.31 
8.55 

17.34 

15.72 
13.63 
11.06 

7.95 

4.28 

0.00 


227 

027 

915 

613 

Hi 

565 

511 

471 

439 

*8 

35 

i 


.94 


41 

i 


I 


u  ■ 


DRAG  RDCR.  WT.  0.389  GRAMS 


PCI.  DRAG  CHANGE  /  IDfcG.  YAW)**2  1.57 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


A NO  OF  FALL 
MILS 


M/SEC 


ENFRGY 

JOULES 


0IV)/0CPCT.  DRAG) 

m/Sec/pct 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

h 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 


0.44 

0.56 

0.68 

0.81 

0.94 

Lii 

1.35 

1.49 

|:8 

m 

1.57 


.06 


382 


0.0 

0.0 

:8: 

-0.3 

-0.5 

:8:* 
-0.8 
-0.9 
-1.0 
-1.0 
-1.0 
.0 
.9 

oil 

0l7 
-0.7 

-o.c 

-0.8 

:?:? 
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CB-3-23 


154 


CB-3-24 


TYPE  CB  3  CALIBER 

PROJ.  WT  12.837  GRAMS 
ORAG  RUCR.  WT.  0.000  GRAMS 
TWIST  KATE  NA 


7.6 2  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  01  A.  7.62  MM  IMPULSE  0.8  LB.  SEC. 
CHG.  MT.  0.28  GRAMS  SABOT  MT.  0.000  GRAMS 
PCT.  ORAG  CHANGE  /  (0E6.  YAW) 4*2  0.81 


RANGE 

M 


HEIGHT 

M 


lie' 


ANG  OF  FALL 
MILS 


V 

M/SEC 


FNFRGY 

JOULES 


OlVI/OtPCr,  DRAG) 
M/SEC/PCT 


0 
0 
50 
100 
150 
200 
250 
300 
3  50 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1003 


0.00 

0.00 

4.75 

9.12 

|!:H 

19.88 
22.61 

24.88 
26.66 
27.93 

28.6  7 
28.85 

25.7  r 
23.43 

0.39 
.60 
.03 
6.65 
0.42 
0.00 


-54.7 

-69.4 

-84.8 

-100.9 

-117.8 

-135.4 

-136.5 


0.0 
0.0 
-0.1 
-0.1 
-0.2 
-0.2 
-0.3 
-0.3 
-0.4 
-0.4 
-0.5 
-0.5 
-0.5 
-0.6 
-0.6 
—0 . 6 
-0.7 

:8:| 
-0.7 
-0.8 
-0.8 
—0. 8 


ORAG  ROCR. 

WT.  0.389 

GRAMS 

PCT.  ORAG 

CHANGE 

KANGE 

HE  IGHT 

TOE 

ANG  OF  FALL 

V 

M 

M 

SEC 

MILS 

M/SEC 

0 

0.00 

0.00 

89.9 

266 

0 

0.00 

0.00 

89.9 

.  266 

50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
65C 
700 
750 
800 
850 
900 
950 
1000 
1050 
1100 


4.25 

8.14 

11.67 
14.84 

17.63 
20.04 
22.06 
23.69 
24.92 
25.74 
26.14 
26.12 

25.68 
24.79 
23.46 
21.67 
19.40 

16.63 
13.33 

9.48 

5.04 

0.00 


68« 


: 


IOEG.  YAW>**2  1.57 

ENERGY  D ( V ) /C ( PCT  *  ORAGI 
JOULES  M/SEC/PCT 


0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

:8:J 
-0.2 
-0.2 
-0.2 
-0.2 
0.1 
0.3 
0.3 
0.3 
0.4 
0.4 
0.5 
0.5 
0.6 
.6 
.6 


:8 


1SS 


CB-3-25 


TYPE  CB  3  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  WT  12.837  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RbCR.  NT.  0.000  GRAMS  CHG.  WT.  0.59  GRAMS  SABOT  WT.  0.000  GRAMS 

TWIST  RATE  REV./  10.8  IN.  PCT.  DRAG  CHANGE  /  (DEG.  YAMI**2  0.81 


RANGE 

M 


HEIGHT 


0 

0.00 

0 

0.00 

50 

3.14 

100 

6.08 

150 

8.80 

200 

11.29 

250 

13. 5A 

300 

15.52 

350 

17. 2A 

AOO 

18.67 

A50 

19.81 

500 

20.63 

550 

600 

650 

Mi 

700 

20.50 

750 

19.53 

800 

18.14 

650 

16.33 

900 

1A.06 

950 

11.31 

1000 

8.07 

1050 

A. 31 

1100 

0.00 

ORAC  ROCK*  NT.  0.389  GRAMS 


RANGE 

M 


0 
0 
50 
100 
150 
200 
250 
300 
350 
<*00 
A  50 
500 
550 
600 
650 
700 
750 
eoo 
850 
900 
950 
1000 
1050 
1100 


HEIGHT 

M 


0.00 
0.00 
2. A3 
A. 67 
6.70 
8.52 


Ml 

12.69 

13.63 


1A.33 

1A.79 

15.01 

1A.98 

14.70 

14.16 

13.36 

12.29 

10.95 

9.3A 

7.A5 


5.27 

1.79 


I  loo 


TOF 

SEC 


•  65 


PCT.  DRAG  CHANGE  /  (DEG.  YAWI**2  1.57 


ANG  OF  FALL 


MILS 


51.  A 
51. A 
*7.5 
*3.5 
39.3 
35.0 
30.6 

k 


1 


-3.2 


liij 

m 


■*i.fc 

■*  7  •  5 


■33.7 

>0.  i 


M/SEC 


ENERGY  0IV1/0IPCT.  DRAG  1 


_  _ J  IF _ _ 

JOULES  M/SEC/PCT 


8 


6 
6 
806 
778 
753 
731 


m 


611 

663 

ill 


m 


535 


til 
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CB-3-26 
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CB-3-27 


TYPE 


CB  3 


CALIBER 


PROJ.  WT  19.489  GRAMS 


7*62  MM 
PROJ.  01A. 


AVERAGE  DENSITY  16.70  GRAMS/CC. 


7.62  MM 


IMPULSE  0.8  LB.  SEC. 


ORAG  RDCR* 

HT.  0. 

000  GRAMS 

CHG*  WT • 

TWIST  RATE 

NA 

PCT.  ORAG 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

M 

M 

SEC 

MILS 

0 

0.00 

0.00 

100. 0 

0 

0.00 

0.  00 

10Q.0 

50 

4.61 

0.25 

87.3 

100 

8.58 

0.31 

74.2 

150 

11.89 

0.77 

60.6 

200 

14.53 

1.04 

46.6 

25u 

16.46 

1.31 

32.  1 

300 

17.67 

1.58 

17.  1 

350 

18.13 

1.86 

1.7 

400 

450 

500 

550 

600 

650 

686 


17.83 

16.72 

14.80 

12.04 

8.40 

3.86 

0.00 


>14.3 
-30.7 
-47.6 
-65.1 
-83.1 
-101. 6 
-115.2 


0.32  GRAMS  SABOT  NT.  O.OCO  GRAMS 
CHANCE  /  (OCG.  YAW)**2  0.81 


V  ENERGY  OIVI/OIPCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 

200  390  0.0 

If?  0*0 

193  365  -0.1 

190  353  -0.1 

187  341  -0.1 

184  331  -0.1 

181  320  -0.2 

178  310  -0.2 

176  301  -0.2 

173  292  -0.2 

170  283  -0.3 

168  275  -0.3 

166  267  -0.3 

163  260  -0.3 

162  254  -0.3 


DRAG  ROCR.  WT.  0.389  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YANI**2  1.57 


RANGE 

M 


HEIGHT 

M 


TOf 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


DIVI/DIPCT.  DRAGI 
M/SEC/PCT 


0 

0.00 

0 

.00 

100.0 

0 

0.00 

c 

.00 

100.0 

50 

4.61 

c 

.25 

87.4 

100 

B.60 

c 

.51 

74.7 

150 

11.95 

c 

.76 

61.7 

200 

14.66 

1 

.02 

4B.6 

250 

16.7  3 

•21 

Ik* 

300 

18.13 

.53 

350 

18.88 

1 

.80 

8.3 

400 

18.95 

4 

.06 

-5.5 

mx 

i 

-19.4 

-13.5 

550 

15.05 

A 

.86 

-47.8 

600 

12.34 

\ 

.13 

:W:l 

650 

8.92 

3 

.40 

700 

4.75 

3 

.68 

-92.4 

748 

0.0  0 

3 

.95 

-107.6 

200 

200 

199 

197 

196 

95 

9 

9 

9 

190 

m 

187 

185 

182 

179 

177 


299 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3:1 

-0.1 
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CB-3-28 


1 


,  . 

I-  ; 


I 

t  I 


TYPE  CB  3  CALIBER  7.62  MM 

PROJ.  WT  19.489  GRAMS  PROJ.  OIA. 


DRAG  RDCR.  WT. 
TWIST  KATE  NA 


0.000  GRAMS  CHG.  WT. 


AVERAGE  OENSITV  16.70  GRAMS/CC. 
7.62  MM  IMPULSE  1.2  LB.  SEC. 
0.43  GRAMS  SABOT  WT.  0.000  GRAMS 


PCT.  DRAG  CHANGE  /  IOEG.  YAW)**2  0.81 


RANGE 

M 


0 

0 

50 

100 

150 

200 

250 

100 

350 

400 

450 

500 

550 

600 

650 

700 

750 

BOO 

850 

900 

950 

logo 

1050 

1093 


HEIGHT 

M 


0.00 

0.00 

4.74 

9.12 

13.12 

16.73 
19.94 

22.74 
25.10 

1  l:il 

29.51 
30.03 
30.06 
29.57 
28.5  5 

2  6 . 9,0 
24.85 
22.14 
18.83 
14.89 
Io.32 
5.10 
0.00 


TOP 

SEC 


ANG  OF  PALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


679 
679 
658 
637 
617 
59  7 
579 
561 
543 
526 
510 
494 
479 
465 
451 
43/ 
4  24 
412 
399 
388 
377 
366 
356 
347 


“'''’iliKJfc?""’ 


0.0 

c.o 

o.o 

-o.i 

-o.i 

-0.2 

-0.2 

-0.2 

-0.3 

-0.3 

-0.3 

-0.4 

-0.4 

-0.4 

-0.4 

-0.5 

-0.5 

-0.5 

-0.5 

-0.6 

-0.6 

-0.6 

-0.6 

-0.6 


!  DRAG  ROCR. 

WT.  0.389 

GRANS 

PCT.  ORAG 

CHANGE  / 

IDEG.  YAW ) *42  1.57  j 

i  RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

0 ( V) /O ( PCT •  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

i  0 

0.00 

0.00 

86.  7 

264 

679 

o.c 

I 

0 

0.00 

0.00 

86.7 

264 

679 

o.c 

50 

4.09 

0.19 

79.5 

262 

670 

o.c 

12° 

7.82 

0.38 

72.2 

261 

661 

o.c 

150 

11.18 

0.58 

64.8 

259 

652 

o.c 

1 

!  200 

14.18 

0.77 

57.3 

256 

643 

-0. 

1 

250 

16.8  l 

0.96 

49.8 

256 

634 

-0. 

300 

19.07 

1.16 

42.1 

254 

626 

-0. 

!  350 

20.95 

1.36 

34.3 

253 

618 

-0. 

i  400 

22.44 

1.56 

26.5 

251 

609 

-0. 

i  450 

23.55 

1.76 

18.5 

250 

601 

-0. 

500 

24.26 

1.96 

10. 5 

248 

594 

-0. 

550 

24.57 

2.16 

2.3 

247 

586 

-0.4 

600 

24.49 

2.36 

-5.9 

246 

578 

-0.2  1 

650 

■  Z98 

i|:?8 

|:?T 

244 

243 

571 

564 

-0  • 
-0.2 

750 

21.70 

2.98 

-31.2 

241 

557 

-0. 

800 

20.04 

3.19 

-39.9 

238 

541 

-0.3 

8  50 

17.86 

3.40 

-48.8 

2 34 

525 

-0.3  I 

900 

15.24 

3.61 

-58.1 

231 

509 

-0.3  ! 

950 

12.16 

3.83 

-67.6 

227 

494 

-0.4  1 

1000 

8.61 

4.05 

-77.4 

224 

4  79 

-0.4  i 

!  1050 

4.56 

4.28 

-87.5 

221 

465 

-0.4  1 

uoo 

0.00 

4.51 

-97.9 

217 

451 

-0.' 
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CB-3-29 


4 


5.5 


■  U-i.o-J 


ALL  DIMENSIONS  ARE  IN  CALIBERS 


2 

Axial  Radius  of  Gyration  ■  0.322  Cal.  Wetted  Area  ■  13.05  Cal. 
Transverse  Radius  of  Gyration  ■  1.20  Cal.  Volume  **  2.79  Cal. 


Center 

of  Mass 

(Nose) 

■ 

3.44  Cal. 

Length 

•  5.5 

Cal. 

Mach 

No. 

“V 

CD 

0 

(Tracer) 

sft 

"S. 

.5  * 

.153 

.081 

1.42 

.83 

3.7 

.8  * 

.138 

.081 

1.40 

.62 

3.95 

.9  * 

.156 

.081 

1.35 

.37 

4.15 

.95* 

.219 

.140 

1.25 

.00 

4.31 

1.0  * 

.281 

.198 

1.19 

.20 

3.86 

1.05* 

.346 

.257 

1.60 

1.09 

3.75 

1.1  * 

.346 

.257 

1.78 

1.36 

3.70 

1.5  * 

.300 

.239 

2.28 

1.90 

3.52 

2.0 

.255 

.060 

.195 

.057 

.138 

2.38 

2.06 

3.28 

2.5 

.218 

.054 

.164 

.049 

.  115 

2.39 

2.17 

3.04 

3.0 

.192 

.046 

.146 

.043 

.103 

2.39 

2.25 

2.83 

3.5 

.174 

.039 

.135 

.039 

.096 

2.39 

2.29 

2.74 

4.0 

.157 

.034 

.123 

.035 

.089 

2.39 

2.30 

2.72 

Cn  (Mach  ■  2.5)  ■  2.40  (1/radian  squared) 

V 

dr 

Estimated  data 
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AR-1-1 


MACH 


TYPE  A*  1 
PROJ.  MT 
0AA6  ROCK a 
TWIST  RATi 

RANGE 


8 

50 


1100 


DRAG  ROCR 


RANGE 

H 


0 

0 


CAL  HER  5.56  MM  A VIA AGE  0INS1TY  T.GO  6RAMS/CC. 

I.4A6  GRANS  PROJ.  OlAa  5aS*  NH  IMPULSE  0,8  LB.  SEC. 

WT.  0.000  GRAMS  CHG.  MT,  0.82  GRAMS  SA80T  MT.  0.000  GRAMS 
REV./  5.8  IN.  PCT.  DRAG  CHANGE  /  I0E6.  VAW»4*t  0.84 

"«>«"'  jjj  f*u  h/K.c  sasca  o,v,<i?iKJ»cf*“’ 


WT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  IDEG.  YAW)**2  1.12 

JO.  S‘.0L  B/JEC  joulES  °,V‘  ' ’ 
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AR- 1-4 


TYPE  Aft  1  CALIBER  5.36  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PftOJ.  WT  5.446  GRAMS  PftOJ.  DIA.  3.56  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR*  NT.  0.000  GRAMS  CHG.  NT.  1.55  GRAMS  SABOT  WT.  0.000  GRAMS 

TWIST  RATE  REV./  6.1  IN.  PCT.  DRAG  CHANGE  /  (DEG.  YAMI**2  0.84 


ORAG  ROCR.  WT.  O.ISI  GRAMS 


PCT.  ORAG  CHANGE  t  (DEG.  YAWJ**2  1.12 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SIC 


ENERGY 

JOULES 


165 


AR-1-5 


TYPE  Aft  l  CALIBER  5.56  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  NT  4.H9  GRAMS  PROJ.  DU.  5.56  MM  IMPULSE  O.tt  LB.  SEC. 

ORAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  0.66  ORAMS  SABOT  NT.  0.000  GRAMS 

TMIST  RATE  REV./  6.6  IN.  PCT.  ORAG  CHANGE  /  IDEG.  YAH)**2  0.86 


RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  OIVI/OIPCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


ORAG  ROCR.  NT.  0.151  GRAMS  PCT.  OAAG  CHANGE  /  (DEG.  YAM)«*2  1.12 
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AR-1-7 


TYPE  Aft  1  CALIBER  5.86  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PftOJ.  NT  4.SS9  GRAMS  PR04.  01A.  5.5*  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  NT.  0.000  GRAMS  CHS.  NT.  1*28  GRAMS  SABOT  NT.  0.000  GRAMS 

TWIST  RATE  REV./  6.9  IN.  PCT.  ORAG  CHANGE  /  (DEG.  YAM)9«2  0.04 


RAJjGE 


HEIGHT 

M 


"W*11 


n,Uc  HER  “"'•WifSJjcf**01 


0.00 

.00 

.66 

.69 

2.47 

1:1? 

|:81 

!:« 

t:IS 


::?] 

6.63 

6.42 

1:8? 

1:11 

2.90 

1.58 

0.00 


705 


1181 

181 

1207 


489 

415 


303 


.  16 
223 


0.0 

4: 
-0.6 
B 

i 
8 
s 

4 


II 

y  ”!*! 


-2 


ORAG  ROCR.  NT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  IDEG.  YAW)**2  1.12 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D( V) /D ( PCT .  ORAG) 
M/SEC/PCT 
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AR-l-B 


DRAG  RDCR.  WT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  VAH)**2  1.12 

RANGE  HEIGHT  TOP  ANG  OF  FAU  V  ENERGY  Dm/0(PCT.  DRAG! 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 
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AR-1-9 


TYPE  Aft  1  CALIBER  5. SB  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  7.S77  GRAMS  PROJ.  01A.  5.56  MM  IMPULSE  0.6  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  CRAMS  CHG.  MT.  0.47  CRAMS  SABOT  MT.  0.000  CRAMS 

TM1ST  RATE  REV./  7.0  IN.  PCT.  DRAG  CHANGE  /  (DEG.  VAM)6*G  0.14 


RAAJGE 


0 

0 

50 
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HEIGHT 
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0.00 

0.00 
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m 
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ORAG  ROCR.  MT.  0.151  GRAMS 
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0.00 


PCT.  ORAG  CHANGE  /  (DEG.  YAMI642  1.12 


angmopsfall 


I 


./!»  58SEti  "'’"ttlEIfc?"*8* 
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AR-1-10 


TYPE  AR  1  CALIBER  S.5A  MM  AVERAGE  0ENS1TV  16.70  GRAMS/CC. 

PROJ.  NT  7.377  GRAMS  PROJ.  OU.  5.96  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  0.99  GRAMS  SABOT  MT.  0.000  GRAMS 

TWIST  RATE  REV./  B.l  IN.  PCT.  ORAG  CHANGE  /  (OEG.  VAM)**2  0.86 


HEIGHT 

M 


V 

M/SEC 


mn  D,v,«i 


PCT.  ORAG) 
EC/ PCT 


ORAG  ROCR.  WT.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW) 6*2  1.12 

"T6  HI!SHT  IK  *%?£sF‘u  k/Iec  58BE81  0,w,<i5iIEJ>c?R*0’ 
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AR-1-11 


TYPE  Aft  1  CALIBER 

PROJ.  WT  7.377  GRAMS 
DRAG  RDCR.  WT.  0.000  GRAMS 
TWIST  RATE  REV./  8.7  IN. 


5.96  MM  AVERAGE  DENSITY  16.70  GRAM$/CC. 

PROJ.  01  A.  5.96  MM  IMPULSE  2.1  LB.  SEC. 
CHG.  WT.  2. A3  GRAMS  SABOT  WT.  0.000  GRAMS 
PCT.  ORAG  CHANGE  /  (DEG.  VAW1**2  0.8A 


"TE  "eSGHt  IK  *N0.?isf*tL  .,Iic  58881 


DRAG  ROCR.  WT.  0.151  GRAMS 


RANGE 

M 


HEIGHT 

M 


IK 


PCT.  ORAG  CHANGE  /  (DEG.  YAHI**2  1.12 


ANG  OF  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


13 1 V I  / D  (PCT .  ORAG) 
M/SEC/PCT 
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AR- 1-12 


TYPE  Aft  1  CALIBER  6.50  MM  AVERAGE  DENSITY  7.80  GRANS/CC. 

PROJ.  MT  5.507  GRAMS  PROJ.  D1A.  6.50  MM  IMPULSE  O.B  LB.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  0.61  GRAMS  SABOT  MT.  0.000  GRAMS 

TM1ST  RATE  REV./  6.6  IN.  PCT.  DRAG  CHANGE  /  (DEG.  VAM)**2  0.86 


RANGE 


HEIGHT 

M 


IK 


ANG  OP  PALL 
NILS 


V 

M/SEC 


ENERGY 

JOULES 


III 


727 

li 


79 
519 

til 

354 

111 

264 

Itt 

?Si 

lit 

L66 

158 

11! 


-o. 

-0. 

-1. 

-I. 

-1. 


5 

§ 

2 

4 


? 

\ 


-1.2 

Eli! 


ORAG  ROCR.  MT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW>**2  1.12 
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AR-1-13 


TYPE  Aft  l  CALIBER  6. SO  MM  AVERAGE  DENSITY  T.BO  GRAMS/CC* 

PROJ.  WT  5.507  GRAMS  PAOJ.  OIA.  A. 50  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  WT.  0.000  GRAMS  CMC.  WT.  l.it  GRAMS  SABOT  WT.  0.000  GRAMS 

TWIST  RATE  REV./  6.7  tN.  PCT.  DRAG  CHANGE  /  (DEG.  YAW>**2  0.84 


RA 


aGE 


HEIGHT 

M 


0.00 

0.00 

1.31 

2.58 

3.78 

Ml 

6.96 

7.8B 

6.68 

9.38 


10 


\n 

.64 
0.30 
•9.73 
8. 88 
7.75 
6.31 
4.56 
2.46 
0.00 


I  V 

:U 


ang^pall 


«  8 

-l: 


mi  '''"wiajfc?""’ 


0. 

0. 


0 

0 

3 

6 

9 


ORAG  ROCR.  WT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  VAW)**2  1.12 
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AR-1-14 


TYPE  AR  1  CALIBER  6.90  HR  AVERAGE  DENSITY  7.60  GRAMS/CC. 

PROJ.  WT  9.907  CRAMS  PROJ.  OIA.  6.90  MM  IMPULSE  2.1  16.  SFC. 

ORAG  ROC A.  WT.  0.000  GRAMS  CHG.  NT.  2.66  GRAMS  SABOT  NT.  0.000  GRAMS 

TWIST  RATE  REV./  7.2  IN.  PCT.  ORAG  CHANGE  /  (OEG.  VAWIM2  0.64 

UJjGi  H1JGHT  Jj{  ^  »<*•  C?il£  * 


ORAG  ROCR.  WT.  0.241  GRAMS  PCT.  ORAG  CHANGE  /  (OEG.  VAW>**2  1.12 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  0(V)/Q(PCT.  ORAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


1?S 


AR-1-15 


TYPE  Aft  1  CALIBER  6.50  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  MI  1.766  GRAMS  PROJ.  DIR.  6.50  MM  IMPULSE  0.8  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  CRAMS  CHG.  NT.  0.64  GRANS  SABOT  WT.  0.000  GRAMS 

TWIST  RATE  REV./  7.3  IN.  PCT.  DRAG  CHANGE  /  (BEG.  YAM)**2  O.BA 

“»*•  T1  I?c  *N6.?f,p‘u  h/Lc  HHH 


DRAG  ROCR.  WT.  0.241  GRAMS  PCT.  ORAG  CHANGE  /  IDEG.  YAN)**2  1.12 
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AR- 1-16 


TYPE  AR  1  CALIBER  6.90  MM  AVERAGE  DENSITY  11.00  CRAMS/CC. 

PROJ.  NT  7.766  GRAMS  PROJ.  OIA.  6.90  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG*  NT.  0.95  GRAMS  SABOT  NT.  0.000  GRAMS 
TN1ST  RATE  REV./  7.7  IN.  PCT.  DRAG  CHANGE  /  (OEG.  VAM)*»2  0.B4 

"*r  "T*  ‘"'.fts'*11  ./fcc  SUB  '"‘'iUUM™' 


ORAG  RDCR.  NT.  0.241  GRANS  PCT.  DRAG  CHANGE  /  IDEG.  YAW)**2  1.12 
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AH- 1-17 


TYPE  AR  1  CALIBER  6.90  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  NT  7.766  GRAMS  PROJ.  D1A.  6.90  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  2.16  GRAMS  SABOT  NT.  0.000  GRAMS 

TWIST  RATE  REV./  8.2  IN.  PCf.  DRAG  CHANGE  /  IOIG.  YAW)**2  0.8A 

M8“  "'JGHT  III  *NW*U  h/Iec  SIKH 


DRAG  RDCR.  WT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  1.12 

.»[,«  HEIGHT  TOT  .NG^F.U  ^  JHJfGJ  O.V>  » 


178 


AR-1-18 


TYPE  Aft  1  CALIBER  6.50  MM  AVERAGE  DENSITY  16. TO  GAAMS/CC. 

PROJ.  WT  11.790  GRAMS  PROJ.  OIA.  6. SO  MM  IMPULSE  0.6  LB.  SEC. 

ORAG  ROCR.  WT.  0.000  GRAMS  CMG.  WT.  0.2B  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  VAWI**2  0.86 


mrr  itt 


*M6.?tsMU 


v 

M/SEC 


ENERGY  OlV)/D(PCT.  ORAG) 
JOULES  M/SEC/PCT 
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ORAG  ROCR.  WT.  0.261  GRAMS 

RANGE  HEIGHT  TOP 
M  M  SEC 


PCT.  ORAG  CHANGE  / 

ANG  OF  FALL  V 
MILS  M/SEC 


(DEG.  YAW)**2  1.12 

ENERGY  D(V)/D|PCT.  ORAG) 
JOULES  M/SEC/PCT 
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tli 

til 


.93 

Hi 
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AR-1-19 


TYPE  Aft  I  CAUSER  6.90  MM  AVERAGE  DENSITY  16.70  GRAMS/Ct. 

PROJ,  HT  11.740  GRANS  PROJ.  OIA.  6.90  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCft.  NT.  0.000  GRANS  CHS.  NT.  0.66  GRAMS  SABOT  NT.  0.000  GRAMS 

TNIST  RATE  REV./  9.2  IN.  PCT.  DRAG  CHANGE  /  (DEG.  VAM)«*2  O.BA 


RAjjGE 


BTHT  18 


“W11  ./!«  SSSCt! 


RANGE 

M 
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AR-1-20 


TYPE  AH  I  CALIBER  6.30  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  11.790  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR..  MT.  0.000  GRAMS  CHG.  MT.  1.83  GRAMS  SABOT  MT.  0.000  GRAMS 

TMIST  RATE  REV./  9.6  IN.  PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  0.8* 


RANGE 

HEIGHT 

TOP 

ANG  OP  PALL 

V 

ENERGY 

om/oi 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SI 

1048 


DRAG  ROCR.  MT.  0.241  GRAMS 


PCT.  ORAG  CHANGE 


(DEG.  YAM>»*2  1.12 


RANGE 

HEIGHT 
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ANG  OF  FALL  V 

ENERGY 

Om/DIPCT.  DRAG) 

M 

M 

SEC 

MILS  M/SEC 

JOULES 

H/SEC/PCT 

1B1 


AR-1-21 


TYPE  AM  1  CALIBER 

PROJ.  WT  6.969  GRAMS 
DRAG  ROCR.  WT.  0.000  GRAMS 
TWIST  RATE  REV./  7.3  IN. 


T.62  MM  AVERAGE  DENSITY  7.60  GRAMS/CC. 

PROJ.  D!A.  7.62  NM  IMPULSE  0.6  LB.  SEC. 
CHG.  WT.  0.97  GRAMS  SABOT  WT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  YAW) **2  0.B6 


*  * 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


wbe  «R 


DRAG  ROCR.  WT.  0.389  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  VAW>**2  1.12 
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AR-1-22 


TYPE  AR  I  CAUSER  7.62  MM  AVERAGE  OENSITY  7.BO  GRAMS/CC. 

PROJ.  MT  8.8*9  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  NT.  0.66  GRAMS  SABOT  MT.  0.000  GRAMS 

TM1ST  RATE  REV./  7.9  IN.  PCT.  DRAG  CHANGE  /  (OEG.  YANl**2  0.84 

"*H“  "‘H6"’  181  ‘NS-?fs'*u  ,/Icc  Wtl  0,,,l»K»»eP“s’ 


DRAG  RDCR.  MT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (OEG.  YAW)»*2  1.12 
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AR- 1-23 


„„  M  l  CM.ISM  7.SJ  Mt  AVHMS  11MI1I  »••»  SMM/CC. 

p*oj.  «t  ...m  G»»M  «0J.  ou.  7.42  MX  >««*»  «c- 

OUO  HOC*.  «7.  O.OSO  MMS  CHS.  «t.  I.U  HIM  «Mt  «T.  0.000  SMHS 
THISt  Mtt  MV./  . .  set.  MM  CKAHM  /  IMS.  7«l«»  0.S* 


RANGE 

M 


HEIGHT 


‘•“h![smu  «/S.e  mu  °""0tf a*?**8' 


DRAG  ROCR.  WT ■  0.389  GRAMS 

RANGE  HEIGHT  TOF 

M  M  SEC 


PCT.  DRAG  CHANGE  /  IOEG.  YAW) **2  1-12 


AR-1-24 


TYPE  Aft  1  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  NT  12.907  ORAM*  PROJ.  DU.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR..  NT.  0.000  GRAMS  CHG.  NT.  1.76  GRANS  SABOT  NT.  0.000  GRAMS 

TNIST  RATE  REV./  9.1  IN.  PCT.  DRAG  CHANGE  /  I0EG.  YAN>**2  0.84 


DRAG  RDCR.  NT.  0.309  GRAMS  PCT.  DRAG  CHANGE  /  IOEG.  YAM>**2  1.12 
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AR- 1-27 


TYPE  Aft  1  CALIBER  7.A2  MM  AVERAGE  DENSITY  16. TO  QAANS/CC. 

«*ROJ,  MT  1B.98S  GRANS  Pft04.  OJA.  7.62  MM  IMPULSE  O.B  LB.  SEC. 

ORAG  RtlCR.  MT.  0.060  ORAMS  CHG.  NT.  0.S2  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  IOEG.  VAW)**2  0.8A 

«.j«  HEjG»r  |i{  .*„Ks«tL  M/Uc  5«5t?«  nu^mUcr„ 


ORAG  ROCft.  WT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  IDEG.  YAW)**2  1.12 

RANGE  HEIGHT  TOF  ANG  Of  FALL  V  ENERGY  Dm/DIPCI.  ORAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


TYPE  Aft  I  CALIBER  7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PftOJ.  NT  18.686  GRAMS  PftOJ.  01A.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCft.  NT.  0.000  GRAMS  CHG.  NT.  1.26  GRAMS  SA60T  NT.  0.000  GRAMS 

TN1ST  RATE  REV./  10.8  IN.  PCT.  DRAB  CHANGE  /  IDEG.  YAN)*«2  0.8 A 


"*»“  H'i6HT  lie  „/I,c  58KK  ‘"’''(SSiES^r61 


DRAG  RDCR.  NT,  0.386  GRAMS  PCT.  DRAG  CHANGE  /  IDEG.  VANI*»2  1.12 
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A.R-1-30 


ALL  DIMENSIONS  ARE  IN  CALIBERS 

Axial  Radiua  of  Gyration  ■  0.321  Cal.  Wetted  Area  -  12.08  Cal.2 

3 

Transverse  Radius  of  Gyration  •  1.17  Cal.  Volume  m  2.51  Cal. 


.  4 

.219 

.084 

1.65 

2.60 

1.90 

.8  * 

.206 

.071 

1.78 

2.60 

2.05 

.9  * 

.217 

.072 

1.87 

2.62 

2.1 

1.0  * 

.280 

.097 

1.96 

2.65 

2.15 

1.05* 

.368 

.125 

2.02 

2.70 

2.12 

1.1  * 

.373 

.130 

2.08 

2.75 

2.10 

1.5 

.312 

.209 

.103 

.056 

.047 

2.57 

2.97 

2.00 

2.0 

.255 

.160 

.095 

.050 

.046 

2.69 

3.03 

1.92 

2.5 

.211 

.123 

.088 

.044 

.044 

2.76 

3.07 

1.87 

3.0 

.179 

.097 

.082 

.040 

.042 

2.78 

3.08 

1.86 

3.5 

.155 

.078 

.077 

.036 

.041 

2.78 

3.08 

1.86 

4.0 

.137 

.065 

.072 

.032 

.040 

2.78 

3.07 

1.86 

if 

4.3 

.126 

.057 

.069 

.030 

.039 

2.78 

3.07 

1.86 

Cn  (Mach  -  2.5)  -  2.34 

U  o 

or 

* 

Estimated  data 


AR-2 


CfyCAl-NOSt) 


TYPE  A*  2  CALIBER  9.9*  MM  AVER ABE  DENSITY  7.80  GRAMS/CC. 

PROJ.  NT  3.364  GRAMS  PROJ.  OIA.  9.56  MM  IMPULSE  0.8  LI.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  MT.  0.89  GRAMS  SABOT  MT.  0.000  GRAMS 

TWIST  RATE  REV./  7.9  IN.  PCT.  DRAG  CHANGE  /  tOEG.  VAW)*«2  0.86 


RANGE 

M 


HEIGHT 

M 


m  m 


DRAG  ROCR.  HT.  0.191  GRAMS 

HI 


RANGE 

M 


HEIGHT 

M 


PCT.  DRAG  CHANGE  /  IDEG.  YAH>*«2  2.01 

*so„?rsmL  ./S.t  Smii 
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AR-2-4 


TYPE  AM  2  CALIBER  9. SB  MM  AVERAGE  DENSITY  7. SO  GRAMS/CC. 

PROJ.  MT  I.IM  GRAMS  PROJ.  DIA.  5*96  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  1.57  GRAMS  SABOT  MT.  0.000  GRAMS 

TMIST  RATE  REV./  7.9  IN.  PCT.  DRAG  CHANGE  /  (DEG.  VAW)**2  0.16 

"T*  HeISHT  IK  ‘N0«f[sMlL  *,Uc  J9SCK 


ORAG  RDCR.  MT.  0.I9I  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAM)***  2.01 


HEIGHT 

M 


ANG  OP  PALL 
MILS 


y  ENERGY  0 1 VI /D (PCT *  ORAG) 

M/SEC  JOULES  M/SEC/PCT 


AR-2-5 


TYPE  AR  2  CALIBER  9. BE  MM  AVERAGE  OEMS! TV  7. BO  GRAMS/CC. 

PAOJ.  WT  3*364  GRAMS  PROJ.  OU.  9.96  NM  IMPULSE  2*1  LB.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHO.  MT .  3.69  GRAMS  SABOT  MT.  0.000  ORAMS 

TM1ST  RATE  REV./  7.9  IN.  PCT.  DRAG  CHANGE  /  I DEG.  VAN>**2  0.86 


CRAG  RDCR.  MT.  0.1SI  GRAMS  PCT.  ORAG  CHANGE  /  (OEG.  VAMt»*2  2.01 


AVERAGE  DENS! TV  11.00  GAAMS/CC. 


TYPE  Aft  2  CALIBER  5.56  MM 

PROJ.  WT  4.744  GRAMS  PROJ.  01A.  5.56  MM  IMPULSE  0.8  LB.  SEC. 

ORAC  ROCR.  MT.  0.000  GRAMS  CHO.  MT.  0.67  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  REV./  B.7  IN.  PCT.  DRAG  CHANGE  /  IDEG.  YAM>**2  0.86 

"•a6*  *rT  in  *Ns,?fsMLL  H/itt  ins 


DRAG  ROCR.  WT.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAM>**2  2.01 

"*3“  Hsi'"T  h?  *N«Hfc/‘u  5S5CU 
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AR-2-7 


TYPE  AR  *  CALIBER  5.96  MM  AVERAGE  DENSITY  il.00  GRAMS/CC. 

PROJ.  MT  6.T66  GRAMS  PROJ.  DIA.  5.56  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  1.50  GRAMS  SABOT  MT.  0.000  GRAMS 

TM1ST  RATE  REV./  8.6  IN.  PCT.  DRAG  CHANGE  /  (DEG.  VANt**2  0.86 


RAgGE  HEIGHT 


lit  "Wu  ./lie 


,w,oiWfcr*» 


DRAG  ROCR.  MT.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  VAM)**2  2.01 
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AR-2-H 


TYPE  All  2  CALIBER  5.96  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  MT  4.744  GRAMS  PAOJ.  DIA.  9.96  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCA.MT.  0.000  GRAMS  CMC.  MT.  3.09  GRAMS  SABOT  MT.  U.000  GRAMS 
TMIST  RATE  REV./  1.9  IN.  PCT.  DRAG  CHANGE  /  (DEG.  YAM1**2  0.B6 

Her'  hi  “Mr,~u  H/i.c  sikii 


DRAG  ROCR.  MT.  0.191  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  2.01 

•*r  H'J6HT  Hi  ‘"'.Its'*11  ./lee  58KH  D,,’«^!k?’us 
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AR-2-9 


TYPE  AH  2  CALIBER  9.9*  MM  AVERAGE  DENSITY  14.70  GRAMS/CC. 

PROJ.  WT  7.201  GRAMS  PROJ.  D1A.  9.9*  MM  IMPULSE  0.8  LS.  SEC. 

ORAG  RDCR.WT.  0.000  GRAMS  CHS.  NT.  0.48  GRANS  SANT  MT.  0.000  GRAMS 
TWIST  RATE  REV./  10.4  IN.  PCT.  ORAG  CHANGE  /  (060.  YAH)**2  O.G* 

"‘a0E  #r  he  ‘“.ft.'*11  ./lie  imscti  o,v'oiKj»cf,«’ 


ORAG  ROCR.  WT.  0.141  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)*»2  2.01 

H'JGHT  IK  *N'.fts'*u  ./lie  5855II  om0K8Jkro’ 
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AR-2-10 


TYPE  AR  2  CALIBER  5. *6  MM  AVERAGE  DENSITY  16.70  f.RANS/CC. 

PAOJ*  NT  T.20S  SRAMS  PROJ.  OU.  5.56  MM  IMPULSE  1.2  LB.  SEC. 
ORAG  ROCR.  NT.  0.000  GRAMS  CHO.  NT.  1.00  GRANS  SABOT  NT.  0.000  GRAMS 

TN1ST  RATE  REV./  10.7  IN.  PCT.  DRAG  CHANGE  /  (DEG.  VAM)**1  0.B6 

**»”  HtPT  itt  ‘"W*u  H/K.C  5S6CII 


ORAG  ROCR.  Wf.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  2.01 

"*r  H,i0MT  m  ,N0.fts'ui  ./Sec  suits  omi;?ifS5kr6' 
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AR- 2-11 


TYPE  Aft  2  CAL IBEft  5.56  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  WT  7.203  GRAMS  PROJ.  OIA.  5.56  MM  IMPULSE  2.1  LB.  SEC. 

OftAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  2.66  GRAMS  SABOT  WT.  0.000  GRANS 

TWIST  RATE  REV./  11. 0  IN.  PCT.  DRAG  CHANGE  /  (OEG.  YAN>**2  0.86 


RANGE 

M 


HEIGHT 

M 


IK 


ANC  OP  PALL 
MILS 


./Iec  So&lII  ‘"'"tfiBJfcr*01 


0 

0 

so 
100 
iso 
200 
2  SO 
300 
350 
600 

m 

5S0 

600 

650 

700 

7S0 

BOO 

850 

900 

950 

1000 

10S0 

1100 


0.00 

0.00 

0.06 


8:1* 


2669 


8:H 


o.__ 

0.36 

0.62 

.69 

0.70 

8:H 

0.92 
■  00 


:» 


_  .n 

1.26 

1.36 

].66 

.53 

L.63 


ORAG  ROCR. 

WT.  0.151 

GRAMS 

PCT.  ORAG 

RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

N 

M 

SEC 

MILS 

0 

0.00 

0.00 

7.8 

0 

0.00 

0.00 

7.8 

50 

0.37 

0.06 

7.2 

100 

0.70 

0.11 

6.5 

150 

1.01 

0.17 

5.9 

200 

1.28 

0.23 

5.2 

250 

1.52 

0.29 

<,.5 

300 

1.73 

0.36 

3.8 

350 

1.90 

0.60 

3.1 

PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.01 


V 

M/SEC 


ENERGY 

JOULES 


0 ( V) /O ( PCT .  ORAG) 
M/ SEC /PCT 


600 

650 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


!:* 

.y 

:lil 

-3.8 

■6.6 

-5.5 

-6.6 

-7.3 


895 

895 

887 

879 

871 

863 

856 

868 

860 

?i? 

!!. 

795 


)17 

iio 

m 


m 


-9 


f  6! 
758 
751 
763 
736 
729 


0.0 

0.0 

-0.1 

-0.2 

-0.2 

-0.3 

-0.6 

-0.5 

-0.5 

-0.6 

-0.7 

-0.8 

-0.8 

-0.9 

-1.0 

-1.0 

-l.l 

-1.3 

-1.6 
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AR-2-12 


TYPE  AR  2  CALIBER  6.90  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  WT  5.374  GRAMS  PROJ.  DIA.  6.50  MM  IMPULSE  0.6  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRANS  CHG.  NT.  0.62  GRANS  SABOT  WT.  0.000  GRAMS 

TWIST  RATE  REV./  0.5  IN.  PCT.  ORAC  CHANGE  /  (DEG.  YAW)**2  0.66 


RAJJGE  HEIGHT 


IIE 


m/Iec  SoufeK 


D(V)/0(PCT.  DRAG) 
M/SEC/WCT 


8 


0.00 


50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

m 

n°0 

750 

800 

850 

900 

950 

1000 

1050 

1100 


ll  §:fl 

0.20 


0.00 


0.70 

f.84 
.00 
.16 
1.32 
1.50 

if 

.06 

m 

.93 

•Al 

3.67 

3.94 


183 


0.0 

0.0 

-0.3 

-0.6 

-0.9 

:l:i 

-1.5 

-1.3 

-1.2 

-1.2 

:h! 

-1.3 

Alt 

-1.5 

-1.5 

-1.5 

-1.6 

-1.6 

-|:f 

-1.7 


DRAG  ROCR.  WT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (OEG.  YAM>»*2  2.01 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  0(V>/0(PCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


0 

0 

50 

IOC 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

1:1? 
3.72 
4.76 
5.70 
6.5* 
»  •/.  . 

8.66 

8.87 

8.93 

8.85 
8.61 
8.20 
7.62 

6.86 
5.91 
4.75 
3.39 


ft 


203 


AR-2-13 


TYPE  AM  2  CALIBER  6.90  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  NT  5.374  GRAMS  PROJ.  01A.  6.90  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  1.21  GRAMS  SABOT  NT.  0.000  GRAMS 

TWIST  RATE  REV./  V. 7  IN.  PCT.  CRAG  CHANGE  /  (DEG.  YAWI**2  0.86 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


0 

0 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

TOO 

750 

800 


900 

950 

1000 

1050 

1100 


0.00 

0.00 

1.34 

2.62 

3.65 
5.02 
6.L2 

7.14 
8.08 
8.92 

9.65 

Q:K 

llt?5 
11.06 
.74 
_  .16 
9.30 

8.14 
6.6o 
4.83 
2.62 
0.00 


9 

ii 


it 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

BOO 


90C 

950 

1000 

1050 

1100 


0.00 
0.00 
0.65 
1.26 
1.81 
2.3  2 

2.77 
3.16 
3.50 

3.78 
4.00 
4.15 
4.24 
4.26 

till 

3.88 

3.59 

?:?? 

2.22 

1.58 

0.84 

0.00 


ANG  OF  FALL 
MILS 


,/Ik  5S8SI  D<w,t?II8J»cr*0' 


A 

l9: 


424 

0.0 

424 

0.0 

297 

-0.3 

177 

-0.7 

064 

-1.0 

957 

-1.3 

858 

-1.6 

767 

-1.9 

682 

-2.1 

604 

-2.4 

>32 

-2.6 

467 

-2.8 

407 

-3.0 

DRAG  RDCR.  NT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAW) *42  2.01 

ENERGY 
JOULES 


ANG  OF  FALL 
MILS 


V 

M/SEC 


0 ( V ) /OIPCT •  DRAG) 
M/SEC/PCT 


ti: 


ti: 


.87 


* 


.8 
.8 

•1 

6.  3 

2.4 

1.0 

-0.4 

:J:1 

-5.1 

-6.8 

18:1 

12.2 

‘4.2 

6.2 

18.4 
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AR-2-14 


TYPE  AR  2  CALIBER  6.50  MM  AVERAGE  DENSITY  7.60  GRAMS/CC. 

PROJ.  NT  5.37*  GRAMS  PROJ.  01A.  6.90  MM  IMPULSE  2.1  L6.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT*  2.89  GRAMS  SABOT  NT.  0.000  GRAMS 

TMIST  RATE  REV./  1.8  IN.  PCT.  ORAG  CHANGE  /  (DEG.  YAMl«*2  0.86 


DRAG  RDCR.  NT.  0.2*1  GRANS  PCT.  ORAG  CHANGE  /  (DEG.  YAHJ**2  2.01 


RANGE  HEIGHT  TOF  ANG  OF  FALL 
M  M  SEC  MILS 


M/SEC  JOULES 


ENERGY  D(VI/D(PCT.  DRAG) 
JOULES  M/ SEC /PCT 
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AR-2-15 


TYPE  AR  2  CALIBER  6.50  NH  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  WT  7.579  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  8  LB.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  0.46  GRAMS  SABOT  u.000  GRAMS 
TWIST  RATf  REV./  9.9  IN.  PCT.  DRAG  CHANGE  /  IDEG.  YAW)**2  0.86 


RANGE 

M 


HEIGHT 

M 


m  *%?fsF*u  h/Kic  srai 


3 .0  V 

§♦56 

ll:Si 

15.25 

16.99 

18.46 

19.65 
20.51 

il:S? 

21.17 

20.66 
19.74 
18  .40 


14.36 

11.59 

8.30 

4.45 

0.00 


-6.6 

-14.6 

-23.0 

r!l:l 

-61.6 

-72.7 

-84.4 

-96.7 


DRAG  ROCR.  WT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  IDEG.  YAW)*»2  2.01 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V  ENERGY  DIVI/DIPCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


0.00 

0.00 

2.10 

4.05 

5.83 

7.43 

8.86 

10.10 

11.15 

12.00 

12.65 

13.09 

13.31 

ll:al 

12.63 

11.94 

11.00 


34.5 

30.9 

27.2 

23.3 

19.4 
15.3 
11.0 

6.7 

2.3 

-11.8 

-16.6 

-m 

-42.7 

-48.3 

-54.2 


AR-2-16 


TYPE  AR  2 


CALIBER  6.50  MM 


AVERAGE  OENSITY  II. 00  GRAMS/CC. 


PROJ.  WT  7.579  GRAMS 
ORAG  RDCR.  MT.  0.000 
TWIST  RATE  REV./  10 


RANGE 

M 


0 

50 

100 

150 

300 
350 
A  00 
450 
5  00 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1050 
1100 


HEIGHT 


PROJ.  01 A. 

6.50  MM  IMPULSE 

1.2  LB.  SEC. 

GRAMS 

CHG.  WT. 

0.97  GRAMS  SABOT 

WT.  U.000  GRAMS 

.1  IN. 

PCT.  ORAG 

CHANGE  /  IDEG.  VAW)«*2  0.86 

m 

ANG  OF  FALL 
MILS 

V  „  ENERGY 

M/SEC  JOULES 

Dm/D(PCT.  ORAG)  1 

M/SEC/PCT  1 

u. 

I: 


0.00 

n 

47 

5.07 

6.57 

7.95 

9.20 

10.33 

11.30 

12.11 

12.73 

M 

.72 
.61 
.19 
7.43 
5.33 
2.8* 
0.00 


u 


551 

551 

529 

SO® 

486 

465 

445 

425 

405 

386 

367 

350 

336 

Ifl 

305 

I?* 


1150 

1150 

im 

896 

Hh 

683 

621 

563 

510 

463 

428 

m 

353 


2 

65 

58 

51 

44 


lei 

if! 

239 
2  26 


0.0 

:§:1 

-0.6 

:?:8 

-1.2 

-1.4 

-1.5 

-1.7 

-1:1 

-1.4 

-1.4 

:i:t 

-1.3 

1.4 
.4 
.4 

..5 

1.5 
1.5 


-  x 

El 


DRAG  RDCR.  WT.  0.241  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW>**2  2.01 


RANGE 

M 


HEIGHT 


0.00 

0.00 

30 

1.06 

100 

2.04 

150 

2.94 

200 

3.75 

250 

4.46 

300 

3.09 

350 

5.62 

Lrl«l 

6.06 

6.39 

500 

6.62 

550 

6.74 

6.73 

6.65 

6.43 

990 

1000 

1050 

1100 


|.63 

(.04 


6  8 
5. 

4.32 

3.46 

2.45 

1.30 

0.00 


TOF 

SEC 


ANG  OF  FALL 
MILS 


22.5 

!S:i 

9.1 

1 

13.7 

*4:1 

7.8 

5.7 

3.5 

1.3 

-i.o 

-3.3 

-1:1 

-10.8 

-\l:  S 

-41:1 

:f!:J 


V 

M/SEC 


39! 


ENERGY 

JOULES 


11 


50 
.-50 
ilia 

1087 

1056 

1026 

997 

IVi 

913 

886 

859 

833 

807 

?fi 

732 

708 

m 

639 

618 

596 

575 


01 V) /O ( PCT .  ORAGI 
M/SEC/PCT 


0.0 

0.0 


-0.1 

-0.1 

-0.2 

-0.3 

-0.4 

:8:* 

—0.6 

-0.6 

-0.7 

-0.8 

k 


-1.3 

-1.4 

-1:5 
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AR-2-17 


TYPE  Aft  2  CALIBER 

PROJ.  WT  7.579  GRAMS 
OftAG  ROCR.  MT.  0.000  GRAMS 
TWIST  RATE  REV./  10.9  IN. 


6.50  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PROJ.  01  A.  6.50  MM  IMPULSE  2.1  LB.  SEC. 
CHG.  MT.  2.59  GRAMS  SABOT  MT.  0.000  GRAMS 


PCI.  DRAG  CHANGE  /  (DEG.  YAM)**2  0.66 


RANGE 

M 


HEIGHT 


ANG  OP  PALL 
MILS 


0.00 

0.00 

Ml 


.8 

.8 

.2 

[.4 


.9 
8.0 
7.0 
5.9 
9.8 

*:! 

-4.3 

-6.3 

-8.5 

o.r 

3.< 
2 

_  .4 

22.8 


i\i:l 


n 

-l: 


523 


DRAG  ROCR. 

MT.  0.241 

GRAMS 

PCT. 

RANGE 

HEIGHT 

TOF 

ANG  OF 

M 

M 

SEC 

MILS 

0 

0.00 

0.00 

8.8 

0 

0.00 

0.00 

8.8 

50 

0.42 

0.06 

100 

0.80 

0.12 

7.5 

bo 

1.15 

0.18 

6.8 

1.47 

1.74 

1.99 

2.19 

2.36 

I:H 

2.61 

IM 

l:« 

2.16 

1.93 

1.65 

1.32 

0.93 

0.49 

0.00 


0.24 

0.30 

0.36 

0.42 

8.49 
.55 

8:Si 

0.75 

0.82 

8 :« 

24 

% 


!:1 


Iec 


M/SEC 


ENERGY 

JOUUES 


0 ( V) /D (PCT ■  DRAG) 
M/SEC/»'CT 


0.0 

0.0 

*0.1 

0.2 

0.3 

4 

5 
0.6 
0.7 
0.8 

.9 
.9 


:8 


8: 
l-A 


1: 


1598 


-t 

-t 


5 

•  6 
.7 
.8 
.8 
.9 
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AR-2-18 


TYPE  AR  2  CALIBER  6.50  MM  AVERAGE  OENS1TY  16.70  GRAMS/Ct. 

PROJ.  WT  11.506  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  O.B  LB.  SEC. 

ORAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  0.28  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  0.B6 


R  ANGIE 

M 


HEIGHT 

M 


M/SEC 


ENERGY 

JOULES 


0<V)/D(PCT,  ORAG) 
M/SEC/ PCT 


\\:ll 

17.69 

20.64 

22.63 

24.43 

25.83 

»:» 

i?:t! 

26.29 

||:!t 

i?:52 

li:il 

0.00 


6.8 

-2.5 

-12.1 

-22.0 

-54ll 

-116.3 


ORAG  ROCR.  NT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.01 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  D I V) /O ( PCT.  DRAG) 

M/SEC  JOULES  M/SEC/PCT 


19.00 

19.95 

IS*55 

20.83 

20.75 

20.34 

19.57 

18.45 

tt:l! 

12.91 

lWk 

o!oo 


AR-2-19 
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AR-2-20 


TYPE  Aft  2  CALIBER  6.50  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  11.506  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  1.86  GRAMS  SABOT  WT.  0.000  GRAMS 

TwIST  RATE  REV./  12.6  IN.  PCT.  ORAG  CHANGE  /  (DEG.  YA?}**2  0.66 


RANGE 

M 


HEIGHT 

M 


ORAG  ROCR.  MT.  0.2*1  GRAMS 


RANGE  HEIGHT  TOP 
M  M  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.01 


angm?fsfall 


ENERGY 

JOULES 


0( V) /D (PCT.  DRAG) 
M/SEC/PCT 


AR-2-21 


1 


TYPE  Aft  2  CALIBER 

PROJ.  WT  8.666  GRAMS 
DRAG  ROCR.  WT.  0.000  CRAMS 
TWIST  RATE  REV./  9.7  IN. 


7.62  MM 
PROJ.  01A. 
CMC.  NT. 


RANGE 

M 


0 

0 

SO 

100 

iso 

200 

250 

300 

350 

400 

IBB 

550 

600 

650 

750 

800 

850 

900 

950 

1000 

1050 

1100 


HEIGHT 

M 


0.00 

0.00 

3.86 

7.51 

10.93 

14.09 

16.98 

19.59 

21.88 

23.84 

25.44 

26.67 

27.49 

27.88 

27.80 

27.23 
26.13 

fr.Vy 

19.24 
15.61 
11.23 

6.04 

0.00 


lec 


0.00 

0.00 

8:  IS 

t:i\ 

0.74 

0.96 

1.14 
1.33 
1.52 
1.72 
1.93 

2.14 

1:18 

1:8? 

1:18 

1:!S 

4.43 

4.74 


DRAG  ROCR.  WT.  0.389  GRAMS 


RANGE 

M 


0 

0 

50 

100 

150 

200 

296 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 


HEIGHT 

M 


TOP 

SEC 


l\:ll 


150 
900 
950 
1000 
1050 
1100 


AVERAGE  DENSITY  7.80  GRAMS/CC. 
7.62  MM  IMPULSE  0.8  LE.  SEC. 
0.39  GRAMS  SA80T  WT.  0.000  GRAMS 


PCT.  DRAG  CHANGE  /  I DEG.  VAW)**2  0.86 


ANG  OF  FALL 
MILS 


V 

M/SEC 


I'sstn 


OIVI/DIPCT.  OR AG) 
M/SEC/PCT 


164 


PCT.  DRAG  CHANGE  /  IDEG.  VAM)**2  2.01 


ANG  OF  FALL 
MILS 


V  ENERGY  OlVI/DiPCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


0.0 

0.0 


•8. 


-8:1 

-0.2 

-0.2 

-0.2 

-0.3 

-0.3 

-0.3 

-0.4 

-0.4 

-0.5 

-0.5 

-0.5 

“6.5 

-0.6 

-0.6 

-0.8 

-0.8 

-0.9 

-0.9 
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AR-2-22 


DRAG  RDCR.  MT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAM>**2  2.01 


RANGE  HEIGHT  TOF  ANG  OF  FALL 
M  M  SEC  MILS 


ENERGY  D<V)/0(PCT.  DRAG) 
JOULES  M/SEC/PCT 


M/SEC/PCT 
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AR-2-23 


TYPE  AR  2  CALIBER  7.62  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  WT  8.666  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG»  NT.  2.21  GRAMS  SABOT  NT.  0.000  GRAMS 

TWIST  RATE  REV./  10.2  IN.  PCT.  ORAG  CHANGE  /  (DEG.  VAHI«*2  0.86 


RANGE 


HEIGHT 

M 


"MEs'AU 


M/ 


he  lacti 


o 

0 


i£o 


150 

100 

250 

300 

350 

40u 

650 

m 

600 

650 

700 

750 

800 

850 

900 

950 


>.00 

[ :« 
>.56 
.32 
5.02 
5.65 


i* 


1050 

1100 


r.58 

T.65 

7.59 

7.37 

6.99 

6.62 

5.63 

6.62 

3.35 

1.82 

0.00 


6 
6 
6 
6 
1 
6 

1750 

1601 

1661 

1330 

m 

986 


|if 

502 

661 


-36.2 

*■60.3 


366 


ORAG  RDCR.  WT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  VAW>**2  2.01 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


l)(V)/0(PCT.  DRAG) 
M/SEC/PCT 


0 

0 

50 

100 

ISO 

k 

300 

350 

600 

650 

500 

550 

600 

*50 


:l 

9^ 

8.9 

7.9 
7.0 
6.0 
5.0 
6.0 

1:1 


650 

700 


750 

158 

900 

950 

1000 

m 


3.61 

3.30 


-3.0 

-6.3 

-5.6 

-7.0 

-8.6 

-9.9 

:}i:S 

-16.6 


t?I 


214 


AR-2-24 


TYPE  Aft  2  CALIBER  7.62  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

9 ROJ.  WT  12.221  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  O.B  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT .  0.28  GRAMS  SABOT  MT.  0.000  GRAMS 


TWIST  RATE  NA 


PCT.  ORAG  CHANGE  /  (OEG.  YAMl**2  0.86 


RANGE 

HEIGHT 

TOF 

ANG  OF  PALL 

V 

ENERGY 

0  ( V>  /O II 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SI 

}.0C 


500 


100.0 

100.0 

93.2 

86.1 

78.7 

70.8 
62.6 
54.0 

44.9 

35.4 

25.4 

14.9 
1.9 


■?: 

-S3: 


-32. 

-45.8 


m 


950 

11.74 

4.40 

-106.0 

174 

1000 

6.11 

4.69 

-122.8 

170 

1047 

5.00 

4.97 

-139.5 

167 

a.  a  -j 


0.0 

0.0 

:8:l 

:8:3 

-0.3 

-0.3 

-0.4 

-0.4 

-0.5 

-0.5 

-0.6 

-0.6 

:8:S 

-0.7 

-0.7 

-0.8 


:8 


-0.8 

-0.8 

-0.9 


ORAG  ROCR.  WT.  0.389  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.01 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0 1  V) /O ( PCT .  ORAG) 
M/ SEC/ PCT 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 


0.00 


B:?8 

0.37 


0.0 

0.0 


0.37 

0.55 

1.74 

5.93 


*:8 


0 
-o.l 
-0.1 


.51 

1.70 

.90 


:8:| 

-0.2 


:S8 

>50 


80C 


138  IS: 


90 

95 

100i 

I05u 

1100 


I.T1 

[.91 

Li! 


J.55 

3.78 

4.01 

4.24 

4.49 


m 


:8 


0. 
0. 
0.  , 
o.2 
o.i 
0.3 
0.3 
0.3 
0.4 
0.4 
0.5 
0.5 
6 
6 
0.6 
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AR-2-25 


TYPE  Aft  2  CALIBER  7.6 2  MM  AVERAGE  DENSITY  11.00  GRAHS/CC. 

PROJ.  WT  12.221  GRAMS  PROJ.  DIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  1.79  GRAMS  SABOT  WT.  0.000  GRAMS 


TWIST  RATE  REV./  11.9  IN.  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.86 


RANGE 

M 


HEIGHT 

H 


[OF 

SEC 


U.UU  V. 

5:88  8: 

2.70  0. 


0.00 

8 

.  ro 

3.94 
5.09 
6.14 

7.10 

7.94 

8:18 

9.76 

18:8! 

18:8! 

9.65 

9.03 

8.18 

7.09 

5.73 

4.11 

lloo 


i.ol 

1:« 

:|i 

l:e7§ 

J:» 

2.85 


DRAG  RDCR.  WT.  0.1B9  GRAMS 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


0.00 

0.00 


900 

950 

1000 

im 


4.97 

.19 

4.58 

•  49 

4.09 

L.60 

3.50 

L  •  7  0 

2.79 

.81 

1.98 

.91 

1.05 

:.02 

0.00 

.13 

ANG  OF  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


0m/0(PCf,  DRAG) 
M/SEC/PCT 


$9 

29.0 

589 

2120 

).0 

00 

29.0 

589 

2120 

).0 

09 

27.5 

570 

§^■1  ^ 

— 

>.2 

18 

26.0 

551 

■  1 J  . 

• 

>.4 

27 

24.3 

532 

1  ' 

• 

).6 

36 

22.4 

514 

— 

).7 

46 

20.5 

496 

WM]  f 

— 

).9 

57 

18.4 

478 

1394 

- 

.  1 

ii 


293 
97 
06 
20 
939 
3 

bI? 

647 

612 

n\ 

m 

479 


-l 


I 

111 


.7 
.8 
.9 
.0 
.0 
•  8 
6  6 
1.6 


:i 


.5 

_.5 

1.5 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)«*2  2.01 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULFS 


D ( V) /D I PCT .  DRAG) 
M/SEC/PCT 


0.0 

0.0 


-0.1 

-o.i 

-0.2 


lot 

H 


[467 


a  , 
-\\ 


•2  0.3 
-22.7 


-0.3 

-0.3 

-0.4 

-0.4 

-0.5 

-0.6 

-0.6 

-0.7 

-0.7 

-O.B 

-0.9 

-0.9 

:|;8 

-1:1 

:!:! 

-1.3 
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AR-2-27 


DRAG  ROCR.  WT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  VAMI**2  2.01 

RANGE  HEIGHT  TOP  ANG  OF  FAIL  V  ENERGY  DtVI/OIPCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


21b 


AR-2-28 


TYPE  AR  2  CALIBER  7. 62  MM  AVERAGE  OENSITY  16.70  GRAMS/CC. 

PROJ.  W?  18.956  GRAMS  PROJ.  OU.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCRf  WT.  0.000  GRAMS  CHG.  NT.  0.62  GRAMS  SABOT  NT.  0.000  GRAMS 
TNIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YANI662  0.86 


RANGE 

M 


HEIGHT 

M 


www 

6.69 

8.63 

12.62 

15.86 

18.89 

21.66 

23.6? 

25.67 

27.10 

28.09 

28.61 


*NG.ffsF*u 


ENERGY 

JOULES 


D<V)/0(PCT.  ORAG) 
M/SEC/PCT 


DRAG  ROCR.  NT.  0.389  GRAMS 


RANGE 

M 


HEIGHT  TOP 

ANG  OP 

M  SEC 

MILS 

0.00  0.00 

80.6 

0.00  0.00 

80.6 

3.5  o.Tb 

73.9 

7.26  3.37 

67.0 

10.38  0.56 

60.1 

13.17  3.76 

53.2 

15.61  3.93 

66.1 

50.2 

61.9 

33.6 

m 

6.1 

-ll:8 

-65.6 

-56.9 

-68.6 

-80.6 

-93.0 

-105.8 

-119.0 


PCT.  DRAG  CHANGE  /  (OEG.  VAW>**2  2.01 

(G  OP  FALL  V  ENERGY  D(V»/0(PCT.  ORAG) 


M/SEC  JOULES 


M/SEC/PCT 


AR-2-29 


TYPE  AR  2  CALIBER 

PROJ.  WT  18.994  GRAMS 
DRAG  ROCR.  WT «  0.000  GRAMS 

TWIST  RATE  REV./  14.3  IN. 


7.62  MM  AVERAGE  OENStTY  16.70  GRAMS/CC. 

PROJ.  DIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 
CHG.  WT.  1.29  GRAMS  SABOT  WT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  YAW)*«2  0.86 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OP  FALL 
MILS 


I/I'C  Mil 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

50C 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

2.18 

4.22 

6.10 

7.81 
9.36 

10.72 

11.89 

i£:!o 

14.13 
14.4  3 
14.49 
14.30 
13.86 
13.15 
12.17 

10.90 
9.34 
7.48 
5.31 

2.82 

0.00 


.00 

0.24 

0.37 

0.50 

0.64 

0.78 

0.92 

l.Q? 


1.52 

1.68 

1.B4 

2.00 

hi 

1:21 

2.86 

3.04 

1:1? 


i 

I 


1696 
"  636 
551 
.469 
1390 

m 

1175 

1117 

mi 

986 

950 

ni 

857 

830 

m 

755 

732 

710 

121 


-8 


0.0 

«:? 
0.2 
0.3 
0.4 
0.5 
0.6 
0.6 
.6 
.6 
-0.6 

m 

-0.7 

-0.7 

-0.8 

-0.8 

-0.8 

-0.9 

-0.9 

-0.9 

-0.9 


DRAG  ROCR.  WT.  0.389  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.01 


RANGE 

M 


HEIGHT 

M 


he 


ANG  OP  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0 ( V) /O ( PCT .  DRAG) 
M/SEC/PCT 


0 

0 

i8o 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

$88 

750 

ago 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

1.69 

3.25 
4.65 

5.92 
7.03 
7.99 
8.79 
9.44 

9.92 
10.24 
10.40 
10.38 
10.18 

9.81 

9.26 

fill 

6.47 

5.16 

3.64 

1.92 

0.00 


|:H 

S.91 


35.9 

35.9 

B: 

27  .2 
24.2 
21.1 
18.  C 

??:i 

t:S 

=1:1 

-i!:l 

:»:I 

-24.9 

-28.9 

:??:! 

-41.5 


1636 

1636 

tfi 

1543 

tin 

tin 

1397 

1368 

m 

P 

nil 

1119 

81 
64 


IS 


0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.2 

-0.2 

-0.2 

-0.3 

-0.3 

-0.3 

-0.4 

-0*4 

-0.4 

-0.5 

-0.5 

-0.5 

-0.6 

-0.6 

-0.6 

-0.6 

-0.6 

-0.6 

-0.6 
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AR-2-30 


ALL 


dimensions  are  in  calibers 


taial  Radius  of  Gyration  * 

Transverse  Radius  of  Gyration  -  1;*  £ 

Center  of  Mass  (Nose) 


Wetted  Area  -  l*-01  Cal 
Volume  •  2.50  Cai 

Length  -  *-54Cal 


.263 

.260 

.288 

.302 

.315 

.418 

.418 

.362 

.269 

.211 

.172 

.144 

.123 


.282 

.199 

.149 

.116 

.093 

.076 


.093 

.079 

.077 

.078 

.079 

.086 

.085 

.080 

.070 

.062 

.056 

.051 

.047 


2.34 

6.36 

1.87 

2.20 

6.36 

1.76 

2.05 

6.36 

1.64 

2.00 

6.36 

1.60 

2.00 

6.36 

1.60 

1.99 

6.36 

1.59 

1.99 

6.36 

1.59 

1.98 

6.36 

1.58 

1.97 

6.36 

1.58 

(Mach  ■  2.5)  •  66 


"Estimated  data 


CPn(CAL-NOSE) 


TYPE  C  1  CALIBER  5.96  MM  AVERAGE  OENStTY  7. SO  GRAMS/CC. 

PROJ.  MT  3.369  GRAMS  PROJ.  DU.  5.96  MM  IMPULSE  0.6  LB.  SEC. 

ORAG  RDCR.  WT.  0.000  GRAMS  CHG.  HI.  0.B2  GRAMS  SABOT  MT.  0.109  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  IDEG.  YAM) 6*2  0.67 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


ENERGY 

JOULES 


'0IBJ 


PCT.  ORAG) 
EC/PCT 


15.39 

15.92 

}S:fi 

}l:!l 

li 

J:il 

0.00 


m 

-38.0 

m 

-92.3 


0R1G  ROCR.  WT.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.27 


RANGE 

M 


HEIGHT 

M 


3NG  OF  FALL 
MILS 


V  ENERGY  OIVt/DIPCT.  ORAG) 
M/SEC  JOULES  M/SEC/PCT 


m/sec/pct 


! 

1:8 

0.8 

-0.5 

Ail 

-6.6 

-6.1 

-7.6 

-13:1 

-12.6 

:|?:i 
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C-l-4 


TYPE  C  l  CALIBER  9.56  AN  AVERAGE  DENSITY  7. SO  GRANS/CC. 

PAOJ.  NT  3.349  GRANS  PROJ.  DU.  S.S6  NN  INPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRANS  CHG.  NT.  3.61  GRANS  SABOT  NT.  0.109  GRANS 
TNIST  RATE  NA  PCT.  DRAG  CHANGE  /  IDEG.  VAN)  M2  0.67 


RANGE 

N 


HEIGHT 

N 


TOF 

SEC 


ang  of  fall 

NILS 


N/ 


Kec 


ENERGY 

JOULES 


0«V,^^PC?R*6, 


ORAG  ROCR.  NT.  0.151  GRANS  PCT.  DRAG  CHANGE  /  IDEG.  YANl**2  2.27 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  D(V)/0(PCT.  ORAG) 
M  N  SEC  NILS  N/SEC  JOULES  N/SEC/PCT 


TVP6  C  i  CALIBER  S.56  MM  AVERAGE  DENSITY  U.OO  GRAMS/CC. 

PROJ.  WT  4.72*  CRAMS  PROJ.  DU.  S.S4  RM  IMPULSE  1.2  LB.  SIC. 

ORAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  l.2«  GRAMS  SABOT  NT.  0.109  ORAMS 

TWIST  RATE  NA 


PCT.  DRAG  CHANGE  /  (OEG.  YANI**2  0.6T 


range 

M 


HEIGHT 

M 


tilt 


0.00 


ORAG  RDCR.  WT.  0.151  GRAMS 

RANGE  HEIGHT  TOF 
M  M  SEC 


PCT.  DRAG  CHANGE  / 


angmofmll 


18:1 

id 

6.9 

4*3 

3.5 

1*4 

is 

itS:! 


V 

MTSEC 


(DEG.  VAW)**2 


ENERGY  D(V) 
JOULES 


2.27 


/D (PCT .  DRAG! 
M/SEC/PCT 

8:8 
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C-l-8 


CALIBER  S.9A  MM 


PROJ.  WT  7.171  GRAMS  t 
DRAG  ROCR.  WT.  0.000  GRAMS 
TWIST  RATE  NA 


A  MM  AVERAGE  OENSITV  16.70  GRAMS/CC. 

PROJ.  01  A.  9.56  MM  IMPULSE  0.8  LB.  SEC. 
CHG.  WT.  0.48  GRAMS  SABOT  WT.  0.109  GRAMS 
PCT.  DRAG  CHANGE  /  (OEG.  YAW >4*2  0.67 


RANGE  HEIGHT  TQF  ANG  OF  FALL  V  ENERGY  0(V)/D(PCT.  ORAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


tlEli 

15:28 

h:85 

18.86 

19.37 

19.57 

19.44 

18.96 

\l:U 

I!  :\l 

10.62 


0.7 

-Till 

:iW 

-56.6 

-88.4 


ORAG  ROCR.  WT.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  IDEG.  YAWI**2  2.27 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0<V!/D(PCT.  DRAG) 
M/SEC/PCT 


C-l-10 


TYPE  C  l 

PROJ.  WT  7.171 
DRAG  RDCR.  WT. 
TWIST  RATE  NA 


CALIBER  5.56  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

GRAMS  PROJ.  DU.  9.S6  MM  IMPULSE  1.2  LB.  SEC. 

0.000  GRAMS  CMC.  WT.  1.00  GRAMS  SABOT  WT.  0.109  GRAMS 
PCT.  DRAG  CHANGE  /  (OEG.  YAWl**2  0.67 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  Om/OIPCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


0.00 

0.00 

1.53 

2.98 

4.35 

i:M 

7.85 

8.79 

9.61 

(0.28 

I  :lt 
£1.12 
10.68 
10.00 
9.06 
7.B5 
6.36 
4.56 
2.45 
o.oo 


32.0 

32.0 

30.4 

28.7 

26.8 

15:? 

1 1:1 

hi 

-W 
6.8 
.6 
.6 
.9 
.6 

-46.5 

-53.6 


-It 

-S) 


1183 

1165 

1087 

1011 

939 

III 

745 

687 

633 

583 

535 

491 

951 

418 

392 

368 

346 

3§8 

in 

m 


-0 


0.0 

0.0 

0.2 

0.4 

0.6 

Q:l 


* 


:t 


1.4 

1.5 
.7 

..8 

1.9 

1.8 

1.6 
1.6 
1.6 

.6 
.6 
.6 
.6 
•  6 
.6 


DRAG  RDCR.  NT.  0.151  GRAMS 


PCT.  DRAG  CHANGE  /  IOEG.  YAH)**2  2.27 


RANGE  HEIGHT 

M  M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


ENERGY  0 ( V I /D( PCT .  ORAG) 
JOULES  M/SEC/PCT 


231 


C-l-11 


232 


C-l-1 


233 


C- 1-13 


TYPE 


C  l 


CALIBER 


PRO  J.  Mf  S.JS9  GRAMS 


ORAG  ROCR. 

UT.  0 

.000  GRAMS 

TWIST  RATE 

NA 

RANGE 

HEIGHT 

TOF 

M 

M 

SEC 

0 

0.00 

0.00 

0 

0.00 

0.00 

50 

1.63 

0.07 

IOC) 

3.21 

0.15 

150 

200 

4.73 

6.18 

0.23 

0.31 

250 

7.56 

0.40 

300 

6*66 

0.50 

10.01 

1:JI 

12.  B8 

13.51 

\l:tt 

14.03 

13.66 

12.98 

11.94 

10.30 

8.64 

6.31 

3.44 

0.00 


0.60 

0.72 

0.83 

0.96 

.:!! 

I:U 

3.02 

3.27 


6.50  MM  AVERAGE  OENSITY  7.80  GRAMS/CC. 

PROJ.  DIA.  6.50  MM  IMPULSE  1.2  LB.  SEC. 
CHG.  NT.  1.18  GRAMS  SABOT  NT.  0.171  GRAMS 
PCT.  DRAG  CHANGE  /  IOEG.  YAM)**2  0.67 


ANG  OF  FALL 
MILS 


33.7 

13.7 


31.  . 

32.7 

31.6 

30.3 


23 

\\, 

10.6 

6.1 

1.1 

-4.5 

-10.7 

-52.9 

•64.1 

-76.5 


V  ENERGY  OIVl/OIPCT.  ORAG) 
M/SEC  JOULES  M/SEC/PC7 

0.0 
0.0 
-0.3 
-0.7 
-l.l 

-2.4 

-2.6 

-III 

:|:l 

-2.2 


-2.2 


ORAG  RDCR.  MT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  IDEG.  YAM>**2  2.27 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


01 V) /D (PCT •  ORAG) 
M/SEC/PCT 


0.00 

0.00 

0.07 

0.14 


13.3 

13.3 

ji:l 

8.0 

S:? 

4.5 

1:1 

-0.7 

-4.9 

-6.4 

-1:2 

i «  3 


14. 
•16.5 


712 

7lh\ 

694 

m 

!!! 

m 

605 

in 

in 

546 

US 

522 
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C-l-14 


4 


TYPE  C  1  CALIBER  6.50  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  NT  5.359  GRANS  PROJ.  DU.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  2.85  GRAMS  SABOT  NT.  0.171  GRAMS 
TNIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YANI662  0.67 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


9.6 

9.6 

9.2 

B. 7 

8.2 

7.6 
7.1 

6.6 
5.8 
5.0 


Si? 


-6.6 

-6.3 

-I?:? 


m/Iec 


ENERGY 

JOULES 


3213 

3116 

2925 

2761 

2562 

2388 

mi 
if?? 


957 
866 
763 
668 
562 
686 
61 


m 


308 


D(V) /DIPCT.  DRAG) 
M/SEC/PCT 


DRAG  RDCR.  NT.  0.261  GRAMS  PCT.  DRAG  CHANGE  /  (OEG.  YAN)«*2  2.27 


TYPE  C  1  CALIBER 

PROJ.  NT  T.SS7  GRAMS 
DRAG  ROCR.  NT.  0.000  GRAMS 
TWIST  RATE  NA 


6.50  MM  AVERAGE  OENSllY  11.00  GRAMS/CC. 

PROJ.  01 A.  6.50  MM  IMPULSE  O.B  LB.  SEC. 
CHG.  NT.  0.A5  GRANS  SABOT  NT.  0.1TI  GRAMS 


PCT.  DRAG  CHANGE  /  I DEG.  VAN)*«2  0.67 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  Of  PALL 
MILS 


M/SEC 


sssrti 


0  <  VI 


EC/PCT 


DRAG* 


DRAG  KOCR.  NT.  0.261  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAN)**2  2.27 


RANGE 

H 


HEIGHT 

M 


TOP 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY  D(V)/n(PCT.  DRAG! 
JOULES  M/SEC/PCT 


0.0 
0.0 
0.0 
-o.r 
>0.] 
-0. 
-0. 
*0. 


:8: 


-0.6 

‘0.6 

-0.6 

-0.6 

-0.5 

-0.5 

•0.5 

-0.6 


-0.6 

-0.7 
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C-l-16 


TYPE  C  1  CAUSER  6.50  MM  AVERAGE  0ENSI1Y  11.00  GRAMS/CC. 

PROJ.  MT  7.557  GRAMS  PROJ.  01A.  6.50  MM  IMPULSE  1.2  18.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  0.95  GRAMS  SABOT  MT.  0.171  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  tOEG.  YAM  1 6*2  0.67 


DRAG  ROCR.  MT.  0.2M  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAU)**2  2.27 

RANGE  HEIGHT  TOP  ANG  OP  FALL  V  ENERGY  DIV)/OCPCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  H/SEC/PCT 


237 


C-l-17 


-2.3 

-bX 

-9.3 

m 

-if:5 


DRAG  RDCR.  WT.  0.291  GRAMS  PCT.  DRAG  CHANGE  t  (DEG.  YAW>**2  2.27 


RANGE 

M 


HEIGHT 

TOF 

M 

SEC 

0.00 

0.00 

0.00 

0.00 

0.91 

0.06 

0.7S 

0.12 

1.11 

0.18 

1.91 

0.29 

1.66 

0.30 

1.91 

0.36 

2.10 

0.92 

2.25 

5.99 

2.37 

0.55 

2.99 

3.61 

2.98 

0.68 

2.97 

0.79 

2.92 

0.81 

2.33 

0.88 

2.20 

0.99 

2.03 

1.01 

1.80 

1.08 

1.59 

1.15 

1.23 

1.22 

0.87 

.19 

0.9<» 

1.36 

0.00 

1.93 

ANG  OF  FALL 
MILS 


0.2 

-0.6 

-YX 

-J.3 

-9.2 

-5.1 

-6.0 

-7.0 

-a.o 

-9.0 

-10.0 


V 

M/SEC 


ENERGY 

JOULES 


Dm/OIPCT.  DRAG) 
M/SEC/PCT 


C-  1-18 


CALIBER  6.90  MM 


AVERAGE  DENSITY  16.70  GRAMS/CC. 


PROJ.  MT  11.473  GRAMS 


PROJ.  01 A.  6.50  MM 


IMPULSE  0.8  LB.  SEC. 


ORAG  ROCR. 

MT.  0 

TMIST  RATE 

NA 

RANGE 

HEIGHT 

M 

M 

8 

8:88 

50 

4.69 

100 

9.07 

CHG.  MT.  0.28  GRAMS  SABOT  MT.  0.171  GRAMS 
PCT.  DRAG  CHANGE  /  (OEG.  VAW)**2  0.67 


t  IM 
20.12 
23.05 

lllle 

30.59 

31.31 

1:11 

30.36 

28.91 

26.85 

24.16 

20.79 

16.73 

11.93 


DRAG  ROCR.  WT.  0.241  GRAMS 


ANG  OP  FALL 
MILS 


!S:i 

S1:I 

76.6 

71.3 

63.7 

55.7 

47.4 
38.6 

29.4 

19.8 
9.7 

:jf:I 

-35.7 

-48.3 


V 

M/SEC 


ENERGY 

JOULES 


DC V) /DCPCT.  ORAG) 
M/SEC/PCT 


-ha 

-90.0 

m 


PCT.  ORAG  CHANGE  /  (UEG.  YAM)**2  2.27 


RANGE 

M 


HEIGHT 

TOF 

ANG  OF  FALL 

M 

SEC 

MILS 

0.00 

0.00 

75.9 

0.00 

0.00 

75.9 

3.57 

0*18 

69.7 

6.85 

0.35 

63.4 

9.80 

0.53 

57.0 

12.44 

14.76 

0.71 

50.5 

0.90 

44.0 

IVM 

t:?2 

37.3 

30.5 

19.76 

1.45 

23.7 

V 

M/SEC 


ENERGY 

JOULES 


D ( V) /D (PCT •  DRAG) 
M/SEC/PCT 


20.75 

21.40 

21.70 

21.64 

21.23 

f§:55 

17.78 

15.88 

13.58 

10.86 


C- 1-19 


TYPE  C  l  CALIBER  6.50  MM  AVERAGE  DENSITY  16.70  GAAMS/CC. 

RROJ.  NT  11. GRAMS  PROJ.  0I»-  »•»<>  ""  *"'«•“  l‘‘  l*‘  *“* 

DRAG  ROC*.  NT.  0.000  GRANS  CM.  NT.  O.OT  GRANS  SAGOT  NT.  0.1T1  GRANS 
TNIST  RATS  M  PCT •  ORAG  CHANGE  I  IOEC.  »AHI.*I  0.67 


RANGE 

H 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V  ENERGY 

M/SEC  JOULES  M/SEC/PCT 


0.00 
0.00 
a. 77 

):il 

9.99 

11:1 

19.10 

16.58 

17.60 

13.79 

18.96 

18.76 

18.25 

17.19 

lt:U 

12.52 

l?:!J 

3.86 

0.00 


|1:1 

!?:l 

*i:l 

:U 

-it:2 

-29.0 
-37.1 
-65.  5 
-56.3 
-63.5 
-73.1 
-83.2 


ORAG  ROCR. 

RANGE 

M 


hT •  0.261  GRAMS  PCT.  ORAG  CHANGE  /  10EG.  VAM»**2  2.27 


HEIGHT 

M 


0.00 

0.00 

1.90 

3.65 

5.22 
6.63 
7.86 
8.93 
9.81 

10.52 

11.06 

11.38 

K:fo 

11:11 

10.22 
9.39 
8.35 

7.11 

5.66 
3.99 

2.11 
0.00 


0.00 

0.00 

0.13 

0.2s 

0.39 

0.52 

0.65 

0.79 

0.92 

.06 

.19 

i.33 


*nc.?Esf*ll  k-Isc  o,v,(;5ii»pc?"ii' 


60.5 

60.5 
37.2 

33.8 

30.6 

26.9 

m 

*1:1 

5.0 


-6.8 

-10.8 

-16.9 

m 

-31.9 

-65.3 


0.0 

0.0 

0.0 

-o.l 

-o.i 

-o.l 

-0.1 

-0.2 

-0.2 

-0.2 

-0.3 

-0.3 

-0.3 

-0.3 

-0.3 

-0.6 

-0.6 

-0.6 

-0.6 

-0.6 

-0.5 

-0.5 

-0.5 

-0.6 
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C- 1-20 


TYPE  C  1  CALIBER  6.50  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  11.475  GRAMS  PROJ.  D1 A.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  1.B5  GRAMS  SABOT  MT.  0.171  GRAMS 


TMIST  RATE 


NA 


PCT.  DRAG  CHANGE  Z  (OEG.  YAM)**2  0.67 


RANGE  HEJGHT  Jg 


‘,ngm?[sfall 


MZ 


he  BRK  “''’WilS/'k?"*01 


00 

0.00 

24.5 

613 

00 

0.00 

24.5 

ii3 

11 

0.08 

23.1 

596 

0.17 

21.6 

580 

29 

0.26 

20.1 

563 

24 

0.35 

18.5 

546 

5.11 

5.89 

6.58 

ul 
8.0  2 
8.27 

8:s? 


0.44 

0.53 

0.63 

8  At 

0.95 
06 


J.37 

f:i? 

7.37 


6.6  8 

5.79 


1100 


m 

0.00 


:U 


.43 

.56 

.69 

.83 

.98 


..  k4 
!«60 


ORAG  RDCR.  MT.  0.241  GRAMS 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


100 

150 

200 

250 

300 

350 


550 

600 

650 

700 

750 

800 

850 

900 

950 

1888 

HOC 


16.8 

14.9 

13.0 

l8:? 

6.3 

3.7 

1.0 

-2.0 


- 1 
:1 


0.0 

0.0 

0.2 

0.3 

0.5 

0.7 

0.8 

1.0 

l:l 

.7 


::1 


-h 


.2 
.1 
.3 

5:1 

.4.4 

39.6 


: 

•2.; 

:l:i 


.8 

.8 

.8 


PCT.  DRAG  CHANGE  Z  (DEG.  YAM>**2  2.27 


ANG  OF  FALL 
MILS 


V 

HZ  SEC 


ENERGY 

JOULES 


D( V) ZDIPCT .  DRAG) 
HZSECZPCT 


16.1 

16.1 

14.6 
13.4 
12.0 

10.6 

9.2 

7.8 
6.4 

4.9 

?:5 

0.4 


2188 

2156 


m 


2068 

2040 


.91 

tilt 


-1:1 


-4.4 
-6.0 
-7.6 
-9.3 
.0 
.7 


* 

:(1 


4.4 

:b 


929 

191 


849 

823 

97 

72 

46 


696 

672 

648 

624 

600 

577 
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C- 1-21 


rrPE  C  1  CALIBER  7.62  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  WT  8.627  GRAMS  PROJ.  DIA.  7.62  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  WT.  0.37  GRAMS  SABOT  WT.  0.277  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  VAW>**2  0.67 


RANGE 

M 


HE  1GHT 
M 


0.00 
0.00 
A.  69 
9.  I  & 

m 

24.32 

27.29 

13:8! 

33.76 


35.22 

33.98 

ll:?f 

i?:« 

*1:?? 


TOP 

ANG  CP  PALL 

V 

ENERGY 

SEC 

MILS 

M/SEC 

JOULES 

0.00 

97.5 

350 

545 

0.00 

97.5 

350 

528 

0.15 

93.2 

332 

474 

0.  30 

88.4 

316 

430 

0.47 

301 

391 

5.64 

77-4 

21# 

337 

0.81 

71.0 

275 

nt 

64.2 

56.7 

48.5 

39.6 
30.0 
19.5 

-I:! 

-40.8 

•105.6 


i  /D (PCT 
M/SEC/ 


PCT.  DRAG t 
EC/ PCT 


ORAG  RDCR.  WT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAH)**2  2.27 


RANGE 

M 


HEIGHT 

M 


ANG  OP  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


D( V) /O ( PCI .  ORAG) 
M/SEC/PCT 


0.00 

0.00 

0.00 

0.00 

2.59 

0.14 

4.98 

0.29 

7.16 

0.44 

▼ 

4.68 

15.47 

.6.01 

16.29 

16.30 
16.04 
15.50 
14.67 

Ml 

8.32 

5.93 

3.16 

0.00 


C-  1  -22 


CALIBER  7.6 2  MM 


AVERAGE  DENSITY  7.80  GRAMS/CC. 


PAOJ.  Wf  8,627  GRAMS 


PROJ.  OIA.  7.62  MM 


IMPULSE  1.2  LB.  SEC. 


ORAG  ROCR. 

NT.  0. 

000  GRAMS 

CHG. 

TWIST  RATE 

NA 

PCT. 

RANGE 

HEIGHT 

TOF 

ANG  OF 

M 

M 

Sec 

MILS 

0 

0.00 

0.00 

61.3 

0 

0.00 

0.00 

61.3 

50 

2.96 

0.11 

59.0 

100 

5«79 

0.22 

56.4 

150 

8.49 

0.34 

53.5 

200 

11.04 

0.47 

50.1 

13.41 
IS. SB 

U:ll 

20.66 

21.60 

22.61 

ihi 
22.81 
22.02 
20.73 
18.92 
16. 52 
13.49 
9.76 
5.29 
0.00 


1.5 
•  6 
.4 

-42.9 

-55.2 

-68.6 

-116.2 


M/SEC 


‘WUhr 


ORAG  RDCR.  NT.  0.389  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.27 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


Dm/DIPCT.  ORAG) 
M/SEC/PCT 


C-l-23 


TYPE  C  1  CALIBER  7.62  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  WT  8.627  GRAMS  PROJ.  DIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  HI.  2-.I8  GRAMS  SABOT  WT.  0.277  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CNANGE  /  (OEG.  YAW>**2  0.67 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


sssm 


DRAG  ROCR.  WT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  <DEG.  YAW)**2  2.27 


RANGE  HEIGHT  TOF  ANG  OF  FALL 
M  M  SEC  MILS 


V  ENERGY  DIVI/OIPCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


M/SEC/PCT 


C-l-24 
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C— 1-25 


TYPE  C  1  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  Ml  12.166  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  NT.  0.62  GRAMS  SABOT  MT.  0.277  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  VAW>»*2  0.67 


RANGE 

M 


HEIGHT 


angm?lVall 


M/SEC 


wn 


12.38 

14.90 


14.90 

17.15 

19.13 

mi 

23.18 

Hill 


V  m  w 

=11:1 

-35.7 

-69.9 

“SI*8 

-96.4 

-110.8 


DRAG  RDCR.  WT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  IOEG.  YAN)**2  2.2 7 


range 

M 


HEIGHT  TOP 

M  SEC 


ANG  OP  FALL 
MILS 


V  ENERGY  D( V) /O (PCT •  DRAG) 

M/SEC  JOULES  M/SEC/PCT 


66R  V 

4.20 

6.02 

7.65 
9. 09 

10.33 

11.37 

a 

H:lt 

10.99 

9.79 

8.35 

6.66 
4.70 
2.49 
0.00 


C- 1-26 


TYPE  C  1  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  MT  12.166  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

0RA6  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  1.77  GRAMS  SABOT  NT.  0.27?  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (OEG.  YAWI**2  0.6? 


RANGE 

M 


HEIGHT 

M 


IIS 


ANG  OF  FALL 
MILS 


M  / 


Kec 


ENERGY 

JOULES 


ORAG  ROCR.  NT.  0.389  GRAMS  PCT.  URAG  CHANGE  /  (DEG.  YAW)**2  2.2? 
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C- 1-27 


TYPE  C  1  CALIBER 

PROJ.  MT  18.670  GRAMS 
DRAG  RDCR.  Ml.  0.000  GRAMS 
TMIST  RATE  NA 


7.62  MM  AVERAGE  OENSI’Y  16.70  GRAMS/CC. 

PROJ.  01A.  7.62  MM  IMPULSE  0.8  LB.  SEC. 

CHO.  WT.  0.32  GRAMS  SABOT  MT.  0.277  6RAMS 
PCT.  ORAG  CHANGE  /  (DEG.  YAH)**2  0.67 


M/SEC 


396 

I! 

363 

329 

316 

703 

lib 

!$ 

30 

1 

16 


0<V)/0IPCT.  DRAG) 
M/SEC/PCT 


DRAG  ROCR.  MT.  0.389  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  2.27 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D( V) /D (PCT •  DRAG) 
M/SEC/PCT 


0.00 

0.00 

6.63 


205 

181 

81 

199 

L9B 

96 

93 

196 

« 

190 

ill 

ill 

176 


0.0 
0.0 
0.0 
0.  ‘ 
0. 
*0. 
-0.] 
-0. 


I.U 

!:? 


:8: 


-0.1 

-O.iL 

-0.2 

-0.1 

-0.3 

-0.3 
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C-  1-28 


TYPE  C  1  CALIBER  7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  18.470  GRAMS  PROJ.  01  A.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  HT.  0.000  GRAMS  CHG.  NT.  0.42  GRAMS  SABOT  HI.  0.277  GRAMS 
TWIST  RATE  NA  PCI.  DRAG  CHANGE  /  (DEG.  YAH  1**2  0.67 
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C- 1-29 


TYPE  C  I  CALIBER  7.62  MM 

PROJ.  WT  18.470  GRAMS  PRQJ.  DIA. 

ORAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT. 


AVERAGE  OEMSITY  16.70  GRANS/CC. 
7.62  MM  IMPULSE  2.1  LB.  SEC. 
1.27  GRAMS  SABOT  WT.  0.277  GRAMS 


TWIST  MATE 


NA 


PCT.  ORAG  CHANGE  /  IDEG.  YAW) *42  0.67 


RANGE 

M 


HEIGHT 

M 


I* 


EC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


8:88 


0.12 

0.29 

8.3b 

.91 

0.65 

0.79 

0.94 

t  :K 

L.40 

[.56 

l:J* 

2.42 

*.79 
.96 

■IT 
.37 
.57 


►  - 

:12s 


V 

HI 


0.0 

0.0 

-0.1 

-0.2 

-0.4 

-0.5 

-0.6 

-0.6 

-0.6 

:8:$ 

-0.7 

-0.8 

“8:1 

-0.9 

-0.9 

-0.9 

-0.9 

:l:8 

:}:? 

-i.i 


ORAG  ROCR.  WT.  0.389  GRAMS 


PCT.  DRAG  CHANGE  /  IDEG.  YAW)**2  2.27 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


M/!»EC 


ENERGY 

JOULES 


°m^Jp 


DRAG) 
/PCT 


0 

0 

50 

100 

ISO 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

а.  oo 

1.64 

3.14 

4.49 

5.70 

б. 76 
7.66 
8.42 
9.02 
9.46 
9.74 
9.87 
9.83 
9.62 
9.26 

8.71 
8.00 
7.12 
6.05 
4.81 
3.39 

I-7** 

0.00 


34.9 

34.9 

32.0 

29.1 


16.9 

13.8 

10.6 

7.4 

4.1 

-3:1 

-5.9 

-9.4 

-12.8 

•16.4 

-19.9 

-23.5 

-27.2 

-30.9 

-34.7 

-38.5 


IStt 
If  IS 

534 

492 

1472 

til 

N 

4 


8 

1300 

282 

265 

247 

230 

in 


0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

-0.1 

-0.2 

-0.2 

-0.2 

-0.2 

-0.3 

-0.3 

-0.3 

=8:1 

-0.4 

-0.4 

-0.4 

-0.4 

-0.5 

-0.5 

-0.5 

-0.5 
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C-l-30 


M.L  dimensions  are  in  calibers 

_  a  -J7A  Cal.  w 


,,nn  «  0.274  cal. 
ll  Rtfi«  “  eytUi°  „„  .  i.40  Cal. 

»».».  °f  G''rKl0n  .  5.36  cal. 

ltex  of  Mass  (Nose) 


USF, 


,256 
.250 
.258 
.290 
.521 
.412 
.422 
.422 
.353 
.258 
.201 
.163 
.137 
.117 
.101 


.276 

.191 

.141 

.109 

.087 

.071 

.067 


.074 

.061 

,064 

,066 

.067 

.069 

.079 

.079 

.077 

.067 

.060 

.054 

.050 

.046 

.044 


Wetted  Area  -  U.26  Cal.; 

«  1.87  Cal. 

.  7.15  Cal. 


UW 


.050 

.044 

.039 

.035 

.031 

.029 

.028 


.027 

.024 

.021 

.020 

,019 

.018 

.016 


2.00 
2.00 
2.00 
2.03 
2.14 
2.34 
2.20 
2.05 
2.00 
1.99 
1.98 
1.98 
1.97 
1.96 
1.95 


4.77 

1.18 

4.77 

1.18 

4.77 

1.18 

4.77 

1.20 

4.77 

1.26 

4.77 

1.38 

4.77 

1.30 

4.77 

1.21 

4.77 

1.18 

4.77 

1.17 

4.77 

1.17 

4.77 

1.17 

4.77 

1.16 

4.77 

1.16 

4.77 

1.15 

‘  ,  a  .  4.48  H/niM  W«*» 

(Mach  «  2.5J 


*Esti»ated  data 
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C-2-1 


TYPE  C  2  CAL  HER  5.96  MM  AVERAGE  OENSITY  7.80  GRAMS/CC. 

PROJ.  MT  2.906  6RAMS  PROJ.  OIA.  9.96  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  1.79  GRAMS  SABOT  NT.  0.142  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAN>*»2  0.68 


ORAG  ROCR.  NT.  0.151  GRAMS 

RANGE  HEIGHT  TOF 
M  M  SEC 


TYPE  C  2  CALIBER  9.56  MM  AVERAGE  DENSITY  7.80  CRAMS/CC. 

PROJ.  MT  2.S06  GRAMS  PROJ.  OIA.  9. 96  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ADCR.  WT.  0.000  GRAMS  CHG.  MT.  4.03  GRAMS  SABOT  MT.  0.142  GRAMS 
TMIST  RATE  NA  PCT.  ORAG  CHANGE  /  IOEG.  YAN)**2  0.66 

RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  DIV)/DCPCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


0.0 

0.0 

-0.5 

-0.9 

-1.4 

:J:t 

-3.4 

-3.9 

-4.4 

-4.9 

-5.4 

-6.0 

-6.6 

-7.1 

-7.7 


-9.4 

10. I 

.7 


—  lu 

51! 


DRAG  RDCR.  MT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  IDEG.  YAM>**2  2.27 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  D(V)/0(PCT.  DRAG) 

M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


TYPE  C  2  CALIBER  5.56  MM  AVERAGE  DENSITY  U.00  GRAMS/CC. 

PRO J.  Mt  3.636  GRAMS  PROJ.  01A.  5.66  MM  IMPULSE  0.8  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  0.79  GRAMS  SABOT  MT.  0.142  GRAMS 
TMIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  0.68 

■*a“  Hti0M'  is  *Ne.?tsF*u  ./Ik  ssitn  °mU/5f£'fc?i>AG’ 


-2.8 


-2.4 


-2. 


DRAG  RDCR.  MT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAM>**2  2.27 

RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  0(V»/0(PCT.  DRAG) 

M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


TYPE  C  2  CALIBER  5.56  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  NT  3.535  GRAMS  PAOJ.  DIA.  5.56  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  3.51  GRAMS  SABOT  NT.  0.142  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  VAWI**2  0.66 

*T*  **rr  HE  *N0«?Esr*u  jou"fs  0,'o««£J»c?**c* 


DRAG  RDCR.  NT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  VAN>»*2  2.27 

“8“  HEI.HT  Jgf  ENG  ,Kj«a  H/]jec  EJERGJ  O.V.  (^CJ^EEG, 


TYPE  C  2  CALIBER  5.56  MM  AVERAGE  DENSITY  16. TO  GRAMS/CC. 

PROJ.  NT  5.366  CRAMS  PROJ.  OIA.  5. 56  MM  IMPULSE  0.6  LB.  SEC, 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  0.6L  GRAMS  SABOT  NT.  0.142  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAM)*42  0.6B 


RANGC  HEIGHT  TOF  ANG  OF  FALL 
M  M  SEC  MILS 


V  ENERGY  Om/DIPCr.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


0.00 

0.00 

2.32 

4.54 

6.65 

8.63 

10.47 

tils! 

16.04 

16.87 


17.71 

17.35 

»:*? 

it'M 


DRAG  RDCR.  WT,  0.151  GRAMS 


PCI.  DRAG  CHANGE  /  (DEG.  YAN)*#2  2.27 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL  V  ENERGY  D(V)70IPCT.  DRAG) 
MILS  M/SEC  JOULES  M/SEC/PCT 


C-2-10 


i 

! 


TYPE  C  2  CALIBER  5.96  MM  AVERAGE  OENSITY  16.70  GRAMS/CC. 

PROJ.  WT  5.366  GRAMS  PROJ.  OIA.  5.56  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCRk  WT.  0.000  GRAMS  CHG.  WT.  1.19  GRAMS  SABOT  WT.  0.142  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  0.68 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


B,V,01KW 


DRAG  RDCR.  NT.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.27 


RANGE  HEIGHT  TOF  ANG  OF  FALL 


OF  FALL 

V 

ENERGY 

DIVI/Ol 

IIS 

M/SEC 

JOULES 

M/S 

saw 


TYPE  C  2  CALIBER  5.56  MH  AVERAGE  DENSITY  16. TO  GRAMS/CC. 

PROJ.  NT  5.366  GRANS  PROJ.  DIA.  5.56  NN  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  2.B6  GRAMS  SABOT  NT.  0.162  GRANS 
TNI  ST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YANI6P2  0.60 

"T*  N6^CH,  HE  *"0.?Csf*u  ./fee  586*1? 


ORAG  ROCR.  NT.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  2.27 


RANGE  HEIGHT 

H  M 


TOF  ANG  OF  FALL 
SEC  MILS 


ENERGY  D( V) /O ( PCT •  DRAG) 
JOULES  M/SEC/PCT 


M/SEC/PCT 
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C-2-12 


TYPE  C  2  CALIBER  6.50  MM  AVERAGE  OENSI TY  7.80  GRAMS/CC. 

PROJ.  WT  4.00V  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  KUCR.  MT.  0.000  GRAMS  CHG.  WT.  0.73  GRAMS  SABOT  MT.  0.224  GRAMS 


TWIST  RATE  NA 


RANGE 

height 

TOF 

M 

M 

SEC 

0 

0.00 

0.00 

0 

0.00 

0.00 

50 

3.04 

0.  OB 

100 

6.01 

0.17 

150 

a. 99 

0.27 

200 

11.69 

0.  37 

250 

14.35 

0.49 

300 

16.(37 

0.62 

350 

19.21 

0.76 

400 

450 

21.33 

23.19 

S:2i 

500 

24.75 

1.27 

550 

25.97 

1.46 

600 

26.81 

1.66 

27.24 

27.19 

1.87 

2.10 

750 

26.61 

2.34 

BOO 

25.43 

2.59 

SIS 

23.55 

20.89 

2.87 

3.16 

950 

17.33 

3.47 

tsss 

12.16 

7.04 

3.60 

4.16 

1100 

0.00 

4.54 

PCT.  ORAG  CHANGE  / 


ANG  OF  FALL 

V 

MILS 

M/SEC 

62.5 

637 

62.5 

637 

61.2 

591 

59.6 

545 

57.8 

499 

55.6 

454 

52.9 

411 

49. 6 

370 

45.6 

333 

40.6 

307 

34.9 

286 

28.4 

268 

ll:i 

?S5 

243 

4.0 

228 

-6.2 

214 

-17.8 

201 

-31.0 

-46.0 

W 

-63.0 

166 

-82.2 

156 

-104.1 

147 

-128.9 

136 

-156.9 

129 

DEG.  YAW  1**2  0.68 

ENERGY  01 V) /0( PCT.  DRAG) 
JOULES  M/SEC/PCT 


859 

0.0 

813 

0.0 

700 

-0.5 

595 

-0.9 

498 

-1.4 

413 

-1.8 

338 

-2.  1 

2  74 

m 

:f  A 
-2.0 

164 

-1.9 

144 

-1.8 

i  18 

104 

-1.8 

92 

-2.0 

B 1 

-2.0 

71 

-1.0 

63 

-2.0 

55 

-2.0 

49 

-2.0 

43 

-2.0 

38 

-2.0 

34 

-I  .9 

DRAG  RDCR.  WT.  0.241  GRAMS  PCT,  ORAG  CHANGE  /  IDEG.  YAW)**2  2.27 

RANGE  HEIGHT  TOE  ANG  OF  FALL  V  ENERGY  0 ( V) /D IPCT .  DR AG  I 

M  M  StC  MILS  M/SEC  JOULES  M/SEC/PCT 
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02-13 


TYPE  C  2  CALIBER  6.50  MM  AVERAGE  DENSITY  7. BO  GRAMS/CC. 

PRO J.  WT  6.009  GRAMS  PROJ.  DIA.  6.50  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  1.38  GRAMS  SABOT  NT.  0.224  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAH)»*2  0.68 


AVERAGE  DENSITY 


RANGE 

M 


DRAG  RDCR. 


RANGE 

M 


HEIGH! 

M 


0.00 
0.00 
1.39 
2. 75 
4.0  7 
5.34 
6.5  7 
7.74 
8.84 
9.86 
10. no 

}:« 

13.22 
13.01 
12.47 
11.57 
10. 28 
8.54 
6.29 
3.47 
0.00 


HE  IGHT 

M 


TOE 

ANG  OP  FALL 

V 

SEC 

MILS 

M/SEC 

0.00 

28.7 

876 

0.00 

28.7 

876 

0.06 

28.0 

8  32 

0.  12 

27.3 

786 

0.  19 

26.4 

744 

0.26 

25.4 

699 

0.  '  1 

24.4 

6  5  4 

0.41 

23.  1 

608 

0.49 

21.6 

562 

0.59 

19.9 

516 

0.69 

17.9 

471 

0.60 

15.4 

427 

0.92 

12.3 

386 

1.06 

8.6 

34  7 

1.21 

4.0 

316 

1.38 

-  1.4 

294 

1.55 

-7.6 

275 

1.74 

-14.6 

261 

1.94 

-22.3 

248 

2.14 

-30.8 

235 

2.36 

-40.5 

220 

2.60 

-51.5 

207 

2.85 

-63.9 

194 

3.11 

-78.0 

182 

GRAMS 

PCT.  DRAG 

CHANGE 

TOF 

ANG  OF  FALL 

V 

SEC 

MILS 

M/SFC 

ENERGY 

JOULES 


0  ( V) /D (PCT .  DRAG) 
M/SEC/ PCT 


C-2-  14 


TYPE  C  2  CALIBER  6.50  MM  AVERAGE  OENSITY  7.80  GRAMS/CC. 

PROJ.  NT  4.009  GRAMS  PROJ.  DIA.  6. BO  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  3.28  GRAMS  SABOT  NT.  0.224  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  IOEG.  YAN)**2  0.68 


RANGE 

M 


HfrT  be 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0 1  v» 


0iK 


T.  DRAG) 
t  PCT 


:8 


0.0 

0.0 

-1:1 

-2.1 

-2.5 

-3.0 

-3.5 

-4ll 

-4.8 


6.3 

6.8 

.4 


DRAG  ROCR.  NT.  0.241  GRAMS  PCT.  ORAG  CHANGE  /  IOEG.  YANl*«2  2.27 
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C-2-15 


TYPE  C  2  CALIBER  6.90  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PROJ.  NT  9.694  GRAMS  PROJ.  DU.  6.90  MM  IMPULSE  0.6  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  0.96  GRAMS  SABOT  MT.  0.224  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  VAMI**2  0.68 

R*B“  Hfi0H'  Its  *N0»?[sr*u  H/Itc  386ft! 


DRAG  ROCR.  NT.  0.241  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.2? 


26C 


C-2-16 


TYPE  c  2  CALIBER  6.90  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PROJ.  MT  9.694  GRAMS  PROJ.  01A.  6.50  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  1.14  GRAMS  SABOT  MT.  0.224  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEC.  YAW>**2  0.68 


RAgGE  HEIGHT  JJJ 


ANG  OP  PALL 
MILS 


V 

M/SEC 


ENERGY  D<V>/0(PCT.  DRAG) 
JOULES  M/SEC/PCT 


ORAG  ROCR.  MT.  0.241  GRAMS  PCT.  ORAG  CHANGE  /  IOEG.  YAW>**2  2.27 
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C-2-17 


DRAG  RDCR.  WT .  0.2*1  GRAMS  PCI.  OIUG  CHANGE  /  (DEG.  YAW!**2  2.27 


268 


C-2-18 


TYPE  C  2  CALIBER 

PROJ.  Wf  8.584  GRAMS 
DRAG  ROCR.  MT.  0.000  GRAMS 
TM1ST  RATi  NA 


6.50  MM  AVGRAGF  DENSITY  16.70  GRAMS/CC. 

PROJ.  OIA.  6.50  MM  IMPULSE  0.6  LB.  SEC. 
CHC.  MT .  0.38  GRAMS  SABOT  MT.  0,224  GRAMS 

PCT.  DRAG  CHANGE  /  IQEG.  YAM»**2  0.68 


RAJjGE  HEIGHT 


*ngh?'s'*ll 


M/ 


Kec 


ENERGY 

JOULES 


DRAG) 

T 


ORAG  ROCR.  MT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  10EG.  YAM>**2  2.27 


3AG 


C-2-19 


TYPE  C  2  CALIBER  6. SO  MM  AVERAGE  OSNS1TY  16.70  GRAMS/CC. 

PROJ.  MT  B.584  GRAMS  PROJ.  OtA.  6. SO  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  NT.  O.BT  GRAMS  SABOT  NT.  0.226  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  VA N»**2  0.60 


"*S"  “i6"'  liS  *N‘„?rsMU  ./tec  585CK 


ORAG  RUCR.  MT.  0.261 

RANGE  HEIGHT 

M  M 


GRAMS 

!!5 


0.00 


PCT.  DRAG  CHANGE  /  IDEG.  YAM)**2  2.27 

"W*1  H/ltc  585fii  '>wUWiWr“' 


270 


C-2-20 


\ 

} 


lb. TO  GRAMS/C 
SC  2.1  LB.  SC 
T  Mr.  0.224  GR 
AM )  **2  0.6B 


C  -  2  -  2 1 


TYPE  C  2  CALIBER  7.62  MM 

PROJ.  WT  6.451  GRAMS  PROJ.  OIA. 

DRAG  PDCR.  WT.  0.000  GRAMS  CHG.  WT. 


AVERAGE  0ENS1TY  7.80  GRAMS/CC. 
7.62  MM  IMPULSE  0.8  L8.  SEC. 
0.31  GRAMS  SABOT  WT.  0.360  GRAMS 


TWIST  RATE 


NA 


PCT.  ORAG  CHANGE  /  (DEG.  YAWI«*2  0.68 


RANGE 

M 


HEIGHT 

M 


JOE 


EC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


SSSSi 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

4.58 

9.00 

!?:!! 

20.97 

24.42 
27.55 

ftil 

34.63 

36.11 

37.06 

37.42 
37.13 
36.11 
34.27 
31.53 
27.77 
22.88 
16.72 

9.15 

0.00 


0.00 
0.00 
0.12 
0.25 
0.40 
O.Sfe 
0.72 
0.90 
1.09 
.29 
.49 
;  .70 
.93 
s  ,17 
j.42 
2.68 
2.96 

!:» 

3.90 

4.25 

4.62 

5.01 

5.43 


94.4 

94.4 

91.5 

68.0 

83.8 

m 

66.9 
60.0 
52.4 
44.1 
35.0 

it:! 

0.9 

-13.2 

-28.9 


-111.7 

-138.5 

-168.3 

-201.3 


w  •  w 

=1:1 


ORAG  ROCR.  WT.  0.389  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.27 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D( V) /D (PCT •  ORAG) 
M/SEC/PCT 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

ASO 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

1.82 

3.50 
5.04 
6.44 
7.66 
8.77 
9.70 

10.46 
11.05 
.46 
.69 
11.72 
11.55 
11.18 
10.59 
9.79 
8.76 

7.50 

6.00 

4.25 

2.26 

0.00 


0.00 


•  » 

it 


0.0 

0.0 

-0.1 

-o.i 

-0.2 

-0.3 

-0.3 

-0.4 

-0.5 

-0.5 

-0.6 

-0.6 

-0.7 

-0.7 

-0.7 

-0.8 

-O.B 

-0.8 

-0.8 

-0.8 

-0.8 

-0.9 

-0.9 

-1.4 
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C-2-22 


TYPE  C  2  CALIBER 

PROJ.  WT  A. 451  CRAMS 
DRAG  ROCR.  WT.  0.000  GRAMS 
TWIST  RATE  NA 


7.62  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 
CH6.  WT.  1.04  GRAMS  SABOT  MT.  0.360  GRAMS 


PCT,  DRAG  CHANGE  /  IOEG.  YAW) 4*2  0.68 


RANGE 

M 


HEIGHT 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0(VJ/0(PCT.  DRAG) 
M/SEC/PCT 


0 

0 

50 

li 

m 

300 

350 

400 

450 

500 

550 

P 

TOO 

is  8 

850 

900 

950 

1000 

1050 

1100 


:} 


55.9 

55.9 

54.5 

52.8 

50.8 

5!:? 

42.4 

38.5 
3  3.8 

£3:3 

15.7 

-1:1 

*18.1 

-28.9 

-40.9 

-54.3 

-69.3 

85.9 
04.4 
25.0 


601 
60 
56 
52 
483 
445 
409 
373 
341 
316 
297 
280 
26  6 

m 

fi! 

209 

III 

12! 


ATI 

til 


0.0 

0.0 

-0.4 

-0.8 

-1.2 

-1.5 

-1.8 

-2.1 

-2.2 

-1:? 
L.7 
t  •  6 
_  ^3 
■1.4 
1.5 
>8 
1.9 
>  .9 
.  j9 
L.9 
.9 
-1.9 
-1.9 


DRAG  RDCR. 

WT.  0.389  GRAMS 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW)**2  2.27 

RANGE 

HEIGHT  TOF 

ANG  OF  FALL 

V 

ENERGY 

D ( V ) / D I PCT •  DRAG) 

M 

M  SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00  0.00 

19.6 

601 

\m 

0.0 

0 

0.00  ( 

m 

19.6 

601 

0.0 

io8 

1 

fci 

I  Si 

■UM 

-0.1 

-0.2 

150 

2.57  ( 

).26 

15.2 

573 

-0.3 

200 

3.28  ( 

).34 

13.7 

564 

1019 

-0.4 

250 

3.91  ' 

43 

12.1 

555 

-0.5 

300 

4.46  C.  2 

10.4 

546 

-0.5 

350 

4.9T. 

■  j2 

8.7 

537 

-0.6 

400 

5.32 

j.11 

7.0 

528 

-0.7 

450 

5.62  0.8« 

5.1 

519 

1|§|B7 ; 

-0.8 

500 

5.83 

)»  *  j 

3.2 

511 

825 

-0.9 

550 

5.95 

.0  0 

1.3 

502 

T9t> 

-0.9 

600 

5. §6 

.10 

-0.7 

493 

768 

-1.0 

650 

5.88 

L.20 

-2.8 

485 

740 

:i:t 

m 

5. 70 

1.31 

-5.0 

477 

714 

5.40 

.41 

-7.2 

469 

688 

-t:i 

800 

5.00 

L.52 

-9.5 

460 

663 

850 

4.48 

1.63 

-11.9 

453 

-1.3 

900 

3.84 

1.74 

-14.4 

445 

■in 

-1.4 

950 

3.08  1.86 

-17.0 

437 

593 

-1.5 

1000 

2.19  1.97 

-19.6 

429 

571 

-1.5 

1050 

i.i6  ; 

!.09 

-22.4 

422 

-1.6 

1100 

0.00  2.21 

-25.2 

414 

529 

-1.6 
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C-2-23 


TYPE  C  2  CALIBER  7.62  MM 

PROJ.  WT  6.651  GRAMS  PROJ.  DIA. 


DRAG  ROCR. 

WT.  0.000 

GRAMS 

CHG.  WT. 

TWIST  RATE 

NA 

PCT.  DRAG 

RANGE 

HEIGHT  TOP 

ANG 

OF  FALL 

M 

M  SEC 

1 

4ILS 

0 

0.00 

9.00 

18.2 

0 

0.00 

3.00 

18.2 

50 

0.88 

9.05 

17.6 

100 

1.73 

9.11 

16.9 

150 

2.56 

9.17 

16.2 

200 

3.32 

D.23 

15.5 

250 

4.06 

9.30 

14.6 

300 

4.76 

9.37 

13.7 

350 

5.41 

9.44 

12.6 

600 

6.00 

9.52 

U:t 

650 

6.53 

3.60 

500 

6.99 

8.6 

550 

7.38 

6.8 

600 

650 

7.66 

7.84 

4.  »' 

2.3 

700 

7.89 

Ull 

*•  0* 

750 

7.79 

1.24 

-4.0 

800 

7.50 

1.39 

-9.1 

850 

7.00 

1.54 

—  _ 

ll:l 

900 

6.24 

1.71 

— 

950 

5.19 

1.80 

24.6 

1000 

3.83 

2.07 

31.5 

1050 

2.11 

2-26 

39.0 

1100 

0.00 

2.47 

-47.2 

AVERAGE  OENSITY  7.80  GRAMS/CC. 
.62  MM  IMPULSE  2.1  LB.  SEC. 
2.56  GRAMS  SABOT  MT.  0.360  GRAMS 
CHANGE  /  IOEG.  YAW)**2  0.6B 


DRAG  RDCR. 

WT.  0.389 

GRAMS 

RANGE 

HEIGHT 

TOF 

M 

M 

SEC 

PCT.  ORAG  CHANGE  /  IOEG.  YAW) 4*2  2.27 

ANG  OP  FALL  V  ENERGY  OIVI/OIPCT.  DRAG) 
MILS  M/SEC  JOULES  M/SEC/PCT 


0 

0.00 

0.00 

0 

0.00 

0.00 

50 

0.36 

0.05 

100 

0.69 

0.11 

150 

0.99 

0.16 

200 

1.27 

0.22 

250 

1.51 

0.28 

300 

1.72 

0.33 

350 

l.?0 

0.39 

4  CO 

2.04 

0.45 

450 

2.15 

0.51 

500 

2.23 

0.57 

550 

600 

2.27 

2.27 

hi 

0.76 

650 

2.23 

700 

2.16 

0.82 

750 

2.04 

0.89 

800 

1.88 

8.95 

850 

1.68 

1.02 

900 

1.44 

1.09 

950 

1.15 

1.16 

1000 

0.82 

1.23 

1050 

0.43 

1.30 

1100 

0.00 

1.37 

-0- 


■  W  J 

Hi 


-8 


? 
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C-2-24 


TYPE  C  2  CALIBER 

PROJ.  MT  9.097  CRAMS 
DRAG  ROCR.  MT.  0.000  GRAMS 


7.62  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PROJ.  OIA.  7.62  MM  IMPULSE  0.6  LB.  SEC. 


TMIST  RATE 


PROJ.  OIA.  7.62  MM  IMPULSE  0.6  LB.  SEC. 
CHG.  MT.  0.3*  GRAMS  SABOT  MT.  0.360  GRAMS 
PCT.  ORAG  CHANGE  /  IOEG.  YAM)**2  0.6B 


RANGE 

M 


HEIGHT 

N 


V 

M/SEC 


ENERGY 

JOULES 


OIVI/DIPCT.  DRAG) 
M/SEC/PCT 


8:88 

4.98 

8.92 

if:?? 

20.23 

23.34 

26.09 

28.46 

30.41 

31.93 

Hill 

32.90 
31.69 
29.71 
27.02 

23.91 
19.13 
13.81 

7.46 


-6.2 

-16.8 

-32.4 

-47.1 

-62.9 

-80.0 

-98.4 

-162.6 


ORAG  ROCR.  Ml.  0.389  GRAMS 


PCI.  ORAG  CHANGE  /  (DEG.  YAM)**2  2.27 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D( V) /D (PCT .  ORAG) 
M/SEC/PCT 


0.00 

0.00 

2.70 

5.18 

7.43 

9.45 

!!:?! 

14.09 

(5.09 

1:11 

16.63 

16.61 

4.86 

3.69 

illil 

8.36 

5.94 


C-2-25 


TYPE  C  2  CALIBER  7.62  MM 

PROJ.  WT  9.097  GRAMS  PROJ.  D1A. 

DRAG  ROCR .  WT.  0.000  GRAMS  CMG.  WT. 


AVERAGE  DENSITY  11.00  GRAMS/CC. 
7.62  MM  IMPULSE  1.2  LB.  SEC. 
0.B2  GRAMS  SABOT  WT.  0.360  GRAMS 


TWIST  RATE 


NA 


PCT.  DRAG  CHANGE  /  (DEG.  YAW 1**2  0.68 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


win  0(v,«^ 


/PC 


^RAG) 


0 

0 

50 

100 

ISO 

in 

TOO 

350 

4QU 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


0.00 

0.00 

3.00 

5.88 

8.60 

11.16 

13.52 

15.67 

17.58 


Ji  .62 
22.32 

!!:!? 

20.00 

18.17 

15.80 

12.85 

9.27 

5.00 

0.00 


1001 


198 


-1 


-1 


0.0 

ill 

0.5 

0.7 

.0 

0 


-109. 


:! 

Ol9 

III 

it 

l.A 

1.5 

1.5 

ii! 


DRAG  ROCR. 

NT. 

0.389 

GRAMS 

PCT.  DRAG 

RANGE 

HE  IGHT 

TOF 

ANG  OF  FALL 

M 

M 

SEC 

MILS 

0 

0.00 

C 

.00 

31.2 

0 

0.00 

C 

.00 

31.2 

50 

1.1 

»7 

C 

.11 

28.9 

2.t 

13 

C 

.22 

26.4 

ISO 

4.C 

)7 

C 

.33 

23.9 

200 

250 

5.1 

6. 

8 

16 

C 

C 

.45 

1.56 

fl:» 

7.t 

11 

c 

.68 

16.0 

7.1 

r3 

c 

.79 

13.2 

PCT.  DRAG  CHANGE  /  IDEG.  YAW)**2  2.27 


8.31 

8.76 

9.05 

9.20 

9.20 

9.05 

8.73 
8.26 
7.61 
6,-80 
5.81 
A. 64 
3. 28 

1.74 

0.00 


l?:$ 

4.5 


l: 


i  •  6 
-4.9 
-8.1 
-11.5 
-14.9 


V 

M/SEC 


i7a 


ENERGY 

JOULES 


1001 

962 

III 

m 

846 

iii 

III 


tti 

704 

686 

668 

650 


=8:1 

369 

364 

600 

584 

-29.6 

360 

568 

-33.5 

355 

553 

-37.6 

351 

539 

0,V,^^KJ^C?RA6, 


M/J 
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C-2-26 


YYPE  C  2  CALIBER  7.62  MM 

PROJ.  NT  9.097  GRAMS  PROJ.  OIA. 

ORAG  RDCR.  NT.  0.000  GRANS  CHG.  NT. 


AVERAGE  DENSITY  11.00  GRAMS/CC. 
7.62  MM  IMPULSE  2.1  LB.  SEC. 
2.10  GRAMS  SABOT  NT.  0.360  GRAMS 


TNIST  RATE 


NA 


PCT .  ORAG  CHANGE  /  IOEG.  YAN)*«2  0.68 


RANGE 

M 


HEIGHT 

M 


[OF 

ANG  OF  FALL 

V 

ENERGY 

DIV)/D(P< 

:T.  ORAG) 

tic 

MILS 

M/SEC 

JOULES 

M/SE( 

:/pct 

0.00 

0.00 

1:H 

l:Xl 

5.62 

6.31 
7.13 
7.B6 
8.49 
9.01 
9.42 
9.69 
9.80 
9.74 
9.48 
8.99 
8.25 
7.24 
5.94 

4.31 
2.34 
0.00 


DRAG  RDCR.  NT.  0.389  GRAMS 


RANGE 

M 


HEIGHT 

M 


0.00 

0.00 

?:?o 

.58 
.01 
.39 
[.72 
*.99 

3  Ja 

5.49 

VAX 


TOF 

SEC 


.48 

.36 

.17 

.92 

:*2 

.77 

.25 


2465 

2391 

2215 

2047 

1883 

1724 

1571 

1425 


72! 

698 

671 

643 

616 

588 

560 

532 

jr 
m 

350 

330 

loo 

HI 

ill 

251 


PCT.  ORAG  CHANGE  /  IOEG.  YAN)**2  2.27 


0.0 

0.0 

-0.3 

-0.5 

-0.8 

-l.l 

-1.4 

-1.7 

-2.0 

-2.7 

-2.9 

-3.1 


494 

-3.2 

447 

-2.8 

409 

-2.4 

376 

-2.3 

346 

-2.3 

324 

-2.1 

305 

-1.8 

288 

-1.7 

ANG  OF  FALL 
MILS 


V 

M/SEC 


725 


703 

696 

689 

682 

675 

668 

661 

654 


»  ir  “ 

■M 


641 

633 

626 

619 

612 

605 

599 

592 

585 

171 


ENERGY  0( V)/D(PCT •  DRAG) 
JOULES  M/SEC/PCT 


0.0 

0.0 

8: 
0.2 
0.3 
4 
4 
0.5 
0.6 
0.6 
0.7 
0.8 
0.8 
0.9 
1.0 
1.0 


=t;i 

-1.3 

-1.3 

:t:l 
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C-2-27 


TYPE  C  2  CALIBER  T.62  MM  AVERAGE  DENSITY  16.70  GRANS/CC. 

PROJ.  Ml  13.811  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  0.8  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CHG.  NT.  0.29  GRAMS  SABOT  NT.  0.360  GRAMS 
TNIST  RATE  NA  PCT.  ORAG  CHANGE  /  IDEG.  VAN)**2  0.68 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  DIVI/OIPCT.  ORAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SeC/PCT 


0 

0.00 

0.00 

58 

0.00 

6.72 

8:28 

100 

9.02 

0.61 

150 

12.88 

0.63 

200 

16.29 

f:S? 

250 

19.22 

300 

21.66 

1.30 

350 

23.53 

1.56 

600 

26. B6 

1.78 

650 

25.60 

2.03 

500 

25.71 

2.28 

550 

25.18 

2.56 

600 

23.96 

2.81 

650 

22.02 

3.09 

700 

19.31 

3.37 

750 

15.81 

3.66 

800 

11.66 

3.95 

850 

6.23 

6.26 

900 

0.06 

6.57 

900 

0.00 

6.57 

100.0 

11:? 


-63.1 

-79.7 

-If  III 

-136.8 

-135.0 


ORAG  ROCR.  NT.  0.389  GRAMS 


PCT.  ORAG  CHANGE  /  IOEG.  YAWI **2  2.27 


RANGE 

M 


HEIGHT  TOF 

M  SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  Om/OIPCT.  ORAG) 
M/SEC  JOULES  M/ SEC/ PCT 


0.00 
0.00 
6.72 
9.0  J 
12.93 
16.61 

19.67 
22.09 
26.29 
26.03 
27.33 
28.17 

£8.56 

28.67 
27.92 
26.88 
25.35 
23.31 
20.73 
17.58 
13.63 

9.66 

6.61 

0.00 


1UU.U 

83.5 


*  *  •  * 

-M 

-16.3 

-26.2 

-36.3 

-67.0 

-58.3 

-70.1 

-82.6 

-95.7 

-109.5 

-120.7 


C-2-28 


TYPE  C  2  CALIBER  7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  NT  13.811  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  MT.  0.51  GRAMS  SABOT  WT.  0.360  GRAMS 


1ST  RATE 

NA 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAM ) **2  0.68 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY 

0 1 V) /D ( PCT .  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.0  0 

0.00 

75.7 

336 

790 

0.0 

0 

0.00 

o.gg 

75.7 

336 

770 

0.0 

50 

3.61 

o.I5 

71.0 

322 

717 

-0.1 

100 

6.98 

0.31 

66.  1 

312 

673 

-0.2 

10.10 

5.6? 

60.8 

303 

636 

-0.3 

i$o 

5.66 

55.2 

296 

599 

-0.3 

15.52 

0.81 

69.3 

286 

566 

-0.6 

300 

17.79 

0.99 

63.0 

279 

536 

-0.5 

350 

19.76 

1.17 

36.6 

2  72 

510 

-0.5 

21.3b 

1.36 

29.5 

266 

690 

-0.6 

22.63 

1.55 

22.3 

ill 

670 

-0.5 

500 

23.56 

1.76 

16.8 

652 

-0.5 

350 

26.08 

1.96 

7.0 

251 

636 

-0.6 

6*38 

fS:S? 

|:13 

-1.1 

-9.5 

lit 

617 

601 

-0.6 

-0.6 

m 

mil 

I:» 

-18.3 

-27.5 

Hi 

386 

367 

-0.7 

-0.8 

800 

20.60 

2.99 

225 

369 

-0.9 

850 

ji:ll 

3.22 

219 

332 

-1.0 

IIS 

3.65 

-57.9 

216 

316 

-1.0 

12.85 

3.68 

-69.  1 

209 

Hi 

-1.0 

1000 

9.17 

3.93 

-80.8 

206 

-1.0 

6.90 

6.18 

-93.2 

199 

273 

-l.l 

1100 

0.00 

6.63 

-106.1 

196 

260 

-l.l 

DRAG  RDCR. 

MT.  0.389  GRAMS 

per.  ORAG 

CHANGE  / 

(OEG.  YAW )  **2  2.27 

RANGE 

HEIGHT  1 

rop 

ANG  OP  PALL 

V 

ENERGY 

0 ( V) /D ( PCT.  DRAG) 

M 

M 

SEC 

MILS 

M/  SEC 

JOULES 

M/SEC/PCT 

0 

0-00  0.00 

56.3 

336 

790 

0.0 

o.oo  o.oo 

56.3 

336 

770 

0.0 

2.55  ( 

69.8 

332 

759 

0.0 

6.89  ( 

65.2 

329 

768 

0.0 

150 

7.00  0.65 

60.6 

327 

737 

-0.1 

200 

e.87  0.61 

35.9 

325 

726 

-0.1 

250 

10.52  0.76 

31.2 

323 

716 

-0.1 

ago 

lt.fi 

).92 

26.3 

121 

70b 

-o.i 

350 

13.11 

,.07 

21.5 

319 

69b 

-0.1 

16.O6 

L.23 

16.5 

317 

68b 

-0.2 

Kfffl 

16.73 

•  i5 

11.5 

315 

677 

-0.2 

15.18 

6.5 

313 

667 

-0.2 

15.37 

i.rt 

*•1 

311 

658 

-0.2 

6QQ 

15.31 

•  87 

-3.9 

309 

668 

-0.2 

650 

$6.99 

.03 

-9.1 

307 

639 

-0.3 

$6.62 

.20 

-16.6 

305 

630 

-0.3 

13.58  ; 

[.36 

-19.8 

303 

621 

-0.3 

§29 

12.68  2 

£.53 

-25.3 

J01 

612 

-0.3 

850 

11.10 

(.69 

-30.8 

299 

*92 

-0.3 

9.66 

S.86 

-36.6 

298 

-0.3 

7.53 

1.03 

-62.1 

295 

583 

-0.6 

5.33  3.20 

-68. 0 

286 

550 

-0.5 

2.82  3.38 

-56.3 

279 

?Si 

-0.5 

1100 

0.00 

1.56 

-60.9 

271 

-0.7 

279 


C-2-29 


TYPE  C  2 

CALIBER 

7.62  MM 

AVERAGE 

DENSITY  16.70 

GRAMS/CC. 

PRO  J.  MT  14. 

,811  GRAMS 

PROJ.  OtA. 

7.62  MM 

IMPULSE  2.1 

LB.  SEC. 

OR*G  RUCR.  MT.  0 

.000  GRAMS  CHG.  MT. 

1.62  GRAMS  SABOT  NT.  0 

•360  GRAMS 

TMIST  RATE 

NA 

PCT.  DRAG 

CHANGE 

/  (DEG.  YAW)**2 

0.68 

RANGE  HEIGHT 

M  M 

TOF 

SEC 

ANG  OF  FAU 
MILS 

M/SiC 

0 

0.00 

0.00 

38.0 

522 

1931 

0.0 

0 

50 

0.00 

1.82 

0.00 

0.10 

38.0 

36.1 

III 

If!! 

0.0 

-0.2 

100 

3.54 

0.20 

34.0 

486 

1628 

-0.4 

150 

5.16 

0.30 

31.8 

468 

tiU 

-0.5 

20') 

6.66 

0.41 

29.5 

450 

-0.7 

250 

8.05 

0.53 

26.9 

433 

1293 

-0.9 

300 

9.30 

0.64 

24.1 

416 

1193 

-1.0 

350 

10.42 

11.38 

0.77 

fill 

10.4 

399 

1099 

-1.2 

400  i 

0.89 

383 

1011 

-1.3 

450  ! 

TOO 

till! 

[:?? 

367 

ill 

III 

550 

13.19 

1.31 

6.2 

-1.6 

m 

13.38 

1.46 

1.6 

HI 

729 

-f.? 

13.35 

1.62 

-3.3 

684 

-1.4 

700 

13.06 

1.78 

-8.5 

m 

644 

-1.3 

750 

12.52 

1.95 

-14.0 

60S 

-1.3 

800 

11.69 

2.12 

-19.8 

289 

575 

-1.3 

850 

10.57 

2.30 

-26.0 

281 

545 

-1.3 

900 

9.14 

2.48 

-32.5 

274 

517 

-1.4 

950 

7.39 

2.66 

-39.4 

268 

495 

-1.3 

logo 

5.28 

2.85 

-46.5 

m 

476 

“1.1 

1050 

2.83 

3.04 

-53.9 

457 

-i.i 

1100 

0.00 

3.24 

-61.6 

252 

440 

-l.l 

CRAG  ROCR. 

MT.  0.389 

GRAMS 

PCT.  DRAG 

CHANGE  t 

(OEG.  Y AM  1 **Z  2.27 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

0 ( V) /n (PCT .  DRAG) 

M 

M 

SEC 

Mil  S 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

22.6 

522 

j 

1931 

0.0 

0 

0.00 

0.00 

22.6 

522 

1882 

0.0 

50 

100 

1.06 

2.04 

0.10 

0.19 

518 

514 

H2& 

0.0 

-0.1 

150 

2.92 

0.29 

17.0 

510 

-0.1 

200 

3.71 

0.39 

15.1 

506 

-0.2 

250 

4.40 

0.49 

13.1 

502 

1732 

-0.2 

300 

5.00 

0.59 

11.1 

498 

1703 

-0.2 

350 

5.50 

0.69 

9.1 

494 

1675 

-0.1 

400 

5.89 

0.79 

7.0 

490 

1647 

-0.3 

450 

6.19 

0.89 

4.9 

486 

1620 

-0.3 

500 

6.38 

1.00 

2.8 

483 

1593 

-0.4 

550 

6.47 

1.10 

0.6 

479 

1566 

-0.4 

600 

6.45 

1.21 

-1.6 

4  75 

-0.5 

650 

6.32 

1.31 

-3.8 

:» 

m 

-0.5 

7  00 

6.08 

1.42 

-6.1 

-0.5 

750 

5.73 

1.53 

-8.4 

464 

is 

-0.6 

800 

5.27 

1.63 

-10.7 

460 

1439 

-0.6 

850 

900 

4.69 

4.00 

1.74 

1.85 

-13.1 

-15.5 

456 

453 

m 

950 

3.18 

1.96 

-18.0 

449 

-0.7 

1000 

2.24 

2.06 

-2  0.5 

446 

1344 

-0.7 

1050 

1100 

1.18 

0.00 

i:lo 

-23.0 

-25.6 

442 

436 

1114 

-0.7 

-0.8 

280 


C-2-30 


Ma ar 

*  p— 

Nq. 

.40* 

.257 

.70* 

•  249 

.80* 

.263 

.90* 

.297 

.95* 

.309 

1.00* 

.335 

LOS* 

.434 

1.10* 

.433 

1.50 

.358 

2.00 

.259 

2.50 

.201 

3.00 

.163 

3.50 

.136 

*.00 

• 

117 

’•00*  ,097 

D  .  (Mach 
a* 

•  2.5) 

SF. 


.27  7 
•  188 
• 138 
.105 
.035 
.063 
.047 

4.37 


.06  2 
.055 
.053 
.052 
.05 1 
.063 
.034 
•  083 
.081 
.071 
.063 
•058 
.053 

•  049 

•  046 


.041 

.037 

.032 

.029 

.026 

.024 

.020 


* 

Estimated  data 


(1/radian  squared) 


.040 
.034 
•  031 
.028 
.026 
•  025 
.024 


Length 

U\K 

2.00 
2.0  0 
2.00 
2.03 
2.1 4 
2.34 
2.20 
2.05 
2.00 
1.99 
1.98 
1.97 
1.96 
1.95 
1.93 


rN 


3.81 
3.81 
3.81 
3.81 
3.81 
3.81 
3.81 
3.81 
3.81 
3.81 
3.81 
3.81 
3.81 
3.81 
3.81 


.96 
.96 
.96 
.97 
1.03 
1.12 
1.06 
.98 
•  PC 
.96 
.95 
.95 
.94 
.94 
•  93 


281 


C-3-i 


1 


282 


CPn(CAL-NO$E) 


r 


TYPE  C  3  CALIBER 

PROJ.  WT  2.012  GRAMS 
DRAG  RDCR.  WT.  0.000  GRAMS 
TWIST  RATE  NA 


RANGE 

M 


0 

0 

SO 

100 

150 

200 

250 

TOO 

350 

400 

450 

500 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


HEIGHT 

M 


TOF 

SEC 


5.96  MM  AVERAGE  DENSITY  7. BO  GRAMS/CC. 

PROJ.  DIA.  5.56  MM  IMPULSE  0.8  LB.  SEC. 
CHG.  WT.  1.06  GRAMS  SABOT  WT.  0.175  GRAMS 
PCT.  DRAG  CHANGE  /  IDEG.  VAM>**2  0.66 


ORAG  RDCR.  WT.  0.151  GRAMS 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY  Om/OIPCT.  DRAG! 

M/SEC/PCT 


JOULES 


If! 


PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.10 


RANGE 

HEIGHT 

TOF 

M 

M 

SEC 

0 

0.00 

0.00 

WjWEmt 

0.00 

0.00 

50 

0.34 

0.05 

100 

0.65 

0.10 

150 

0.94 

0.15 

200 

1.20 

0.20 

1.44 

0.25 

300 

1.65 

0.30 

1.83 

0.36 

Wm} * iS| 

1.99 

0.42 

g^E.  * 

Mh 

0.47 

0.53 

2.25 

0.59 

ANG  OF  FALL 
MILS 


600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

1100 


Ml 

2.19 

2.09 

1.94 

1.75 

1.51 

1.22 

0.67 

0.47 

0.00 


8:M 

8 :» 
0.92 
0.99 

m 

1.29 

1.37 


m/Kec 


1051 

1814 

1007 

986 

964 

943 

9,72 

901 

881 

86C 

84< 

826 

800 

781 

76J 

742 

723 

704 

686 

618 

632 

614 


ENERGY 

JOULES 


Dm/0(PCT.  ORAG) 
M/SEC/PCT 


v 

-f:f 


284 


C-3-4 


0 

0 

.0 

0 

o 

9 

.0 

o 

X 

*  3 

0 

0 

0 

0 

0 

le 

0 

Q 

.9 

0 

I 

.0 

0 

1 

a  1 

0 

1 

•  2 

0 

0 

j 

•J 

0 

f 

j 

0 

I 

0 

1 

5 

0 

1 

t 

0 

1 

#  J 

0 

0 

.9 

0 

0 

.8 

0 

0 

.6 

0 

0 

a* 

0 

0 

•  2 

0 

0 

.0 

286 


C-3-6 


TYPE  C  3  CALIBER  3.96  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PAOJ.  MT  2.836  GRAMS  PROJ.  OIA.  9.36  MM  IMPULSE  0.6  LB.  SEC. 

DRAG  ROCR*  MT.  0.000  GRAMS  CHG.  MT.  0.89  GRAMS  SABOT  MT.  0.175  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW>**2  0.66 

RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  DIV)/D(PCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


TYPE  C  3  CALIBER 

PROJ.  MT  A. 305  GRAMS 
ORAG  RDCR.  MT.  0.000  GRAMS 
TM1ST  RATE  NA 


RANGE 

M 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

BOO 

850 

900 

950 

m 

I  100 


HEIGHT 

H 


0.00 

0.00 

2.10 

4.12 

6.07 

7.92 

9.66 

IS:?? 

U.09 
.23 
16.15 
lb. 84 

Ml 

17.21 

16.67 

15.75 

14.41 

12.61 

10.32 

7.49 

4.07 

0.00 


5.56  MM  AVERAGE  DENSITY  16.70  6RAMS/CC. 

PROJ.  01  A.  5.56  MM  IMPULSE  0.8  L8.  SEC. 
CHG.  MT.  0.70  GRAMS  SABOT  MT.  0.175  GRAMS 
PCT.  ORAG  CHANGE  /  (OEG.  VAMl**2  0.66 


its 


8.00 
.00 
o.oa 

0.17 
0.27 
0.3  7 
0.48 
0.59 
0.72 

8:51 

.14 
.30 
.47 
.65 
1.83 
2.03 
2.23 
2.44 
2.66 
2.89 

l:\l 

3.64 


ANG  OF  FALL 
MILS 


—  r  ■ 

Hi: 


v  „ 

M/SEC 


608 


58KII 


If! 

638 

565 

498 

436 


^9 

84 

48 

III 


138 

« 

90 

82 

76 


B.O 
.G 
•0.3 

:?:8 

-1.8 
-2. 


_l.7 

-1.8 

t:« 
.8 


.9 


ORAG  RDCR. 


RANGE 

M 


0 
0 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1050 
1 100 


WT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  1DEG.  VAM)**2  2-10 


HEIGHT 

M 


0.00 

0.00 

0.86 

1.66 

2.38 

3.03 

3.61 

XM 

4.89 
5.16 
5.34 
5.44 
5.44 
5.36 
5.18 

4.90 
4.53 
4.05 
3.46 
2.77 
1.96 
1.04 
0.00 


TOF 

SEC 


44.V 

‘111 


ANG  OF  FALL 
MILS 


18.3 
18.3 
16.9 
15.5 
14.0 
.6 
.0 
.5 
7.9 
6.2 
4.5 
2.8 
1.0 
-0.9 
-2.8 
-4.7 
-6,7 
-8.8 

m 

-17.7 
-20.1 
-2  2.6 


V 

M/SEC 


ENERGY 

JOULES 

828 

796 

774 

754 

733 

if! 

655 

637 

tit 

IS? 

550 

534 

ttl 

a* 

460 

446 

433 

420 


OIVl/OIPCT.  DRAG) 
M/S6C/PCT 


290 


C-3- 10 


TYPE  C  3  CALIBER 

PROJ.  MT  4.305  GRAMS 
DRAG  ROCA.  MT.  0.000  GRAMS 
TMIST  RATE  NA 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


1100 


0.00 

0.00 

0.90 

1.76 
2.58 
5.36 

4.09 

4.77 
5.39 
5.95 
6.45 
6«6  6 
7.19 

h\ 

7.52 

I:!! 

5.76 

oloo 


DRAG  ROCR.  MT.  0.151  GRAMS 

RANGE  HEIGHT  TOF 
M  M  SEC 


5.56  MM 

AVERAGE 

OENSITv  16.70 

GRAHS/CC. 

PROJ.  DIA.  9 

1.56  MM 

IMPULSE  1.2 

LB.  SEC. 

CHG.  MT. 

1.34  GRAMS  SABOT  MT.  0 

.175  GRAMS 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAM ) **2 

0.66 

ANG  OF  FALL 

V 

ENERGY  Om/dPCr.  ORAG) 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

16.7 

839 

1577 

0.0 

18.7 

839 

0.0 

17.9 

809 

1409 

-0.3 

17.1 

779 

1306 

-0.6 

16.3 

749 

1206 

-0.9 

15.4 

718 

1110 

14.3 

688 

1018 

-1.5 

13.2 

657 

929 

-1.8 

12.0 

626 

843 

-2.2 

10.7 

594 

760 

-2.5 

9.2 

562 

681 

-2.9 

7.5 

531 

606 

-3.2 

5.6 

499 

536 

-3.5 

3.5 

468 

471 

-1.7 

1.0 

437 

412 

-4.0 

-1.8 

408 

358 

-4.2 

-5.0 

379 

309 

-4.3 

-8.7 

352 

267 

-4.4 

-13.0 

331 

236 

-3.9 

-17.9 

314 

212 

-3.3 

-23.2 

298 

192 

-3.1 

-29.1 

284 

174 

-3.0 

-35.5 

272 

159 

-2.8 

-42.6 

260 

145 

-2.7 

PCT.  ORAG 

CHANGE  / 

IDEG.  YAM)**2 

2.10 

ANG  OF  FALL 

V 

ENERGY  Um/OCPCT.  DRAG) 

MILS 

M/SEC 

JOULES 

M/SEG/PCT 

1100 


0.00 

0.00 

0.06 

0.12 

0.|8 

0.24 

8:1} 

0.43 

0.50 

0.56 

hi 

0.77 

8.84 
.90 
0.98 
1.05 
1.12 
1.19 
L.  27 
.34 
.42 
L.  49 


9.2 

9.2 

?:i 

7.0 

6.3 

? 

3.8 

3.0 

0.4 

-0.6 

-5.5 
-6.6 
-7.7 
-8.8 
-10. 0 
-11.2 


839  1 

1577 

0.0 

839  1 

1515 

0.0 

830  ! 

1481 

-0.  1 

821 

1447 

-0.2 

811 

1414 

-0.3 

802 

1381 

-0.4 

793 

1349 

-0.5 

784 

318 

-0.5 

775 

1287 

-0.6 

766 

1256 

-0.7 

7*7 

1226 

-0.8 

748 

1197 

-0.9 

740 

1168 

-1.0 

731 

1139 

—  1  •  0 

722 

1112 

-1.1 

713 

1084 

-1.2 

705 

1057 

-1.3 

696 

1031 

-1.4 

688 

1005 

-1.4 

679 

980 

-1.5 

671 

955 

-1.6 

663 

930 

-1.7 

654 

906 

-1.7 

646 

882 

-1.8 

291 


C-3-11 


TYPE  C  3  CAURFA 

PROJ.  WT  4.305  GRAMS 
ORAC  ROCR.  WT.  0.000  GRAMS 
TWIST  KATE  NA 


3.56  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  DIA.  3.S6  MM  IMPULSE  2.1  LB.  SEC. 
CHG.  MT.  3.19  GRAMS  SABOT  MT.  0.179  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  VAN)**2  0.66 


RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

M 

M 

SEC 

MILS 

M/SEC 

“"''tflRW"" 


0 

0.00 

0.00 

5.7 

0 

0.00 

0.00 

5.7 

50 

0.27 

0.04 

5.3 

100 

0.53 

0.08 

5.0 

150 

0.7b 

0.  13 

4.6 

20o 

0.98 

0.17 

4.2 

250 

1.18 

0.22 

3.8 

300 

1.36 

0.26 

1.4 

350 

1.51 

0.31 

2.9 

400 

l  .6  5 

0.36 

2.4 

450 

1.76 

0.41 

1.9 

■500 

1.84 

0.46 

1.4 

550 

1.90 

0.52 

0.8 

600 

1.9  3 

0.57 

0.2 

630 

700 

1.92 

1.89 

0.63 

0.69 

750 

1.6  1 

0.75 

-  2.0 

800 

1.70 

0.82 

-2.8 

850 

1.5  5 

0.88 

-3.7 

900 

1.35 

0.95 

-4.7 

950 

1.10 

1.03 

-5.6 

1000 

0.79 

1.10 

-6.9 

1050 

0.43 

1.18 

-8.2 

1100 

0.00 

1.27 

-9.6 

l  IIS 
!1?S 

litl 

Mi 

1036 

1027 

998 

sti 

910 

881 

til 

791 

Tit 

700 

670 

639 

607 

576 


ORAG  ROCR.  WT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  2.10 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0(V)/D(PCT*  DRAG) 
M/SEC/PCT 


0 

0.00 

0.00 

4.1 

0 

0.00 

0.00 

4.1 

50 

100 

8:1? 

8:8s 

1:1 

150 

0.53 

0.12 

3.1 

200 

0.68 

0.17 

2.7 

250 

0.81 

o.|i 

2.4 

300 

0.92 

0.25 

2.0 

350 

l.Ol 

0.29 

1:8 

400 

1.08 

0.34 

450 

1.14 

0.38 

0.9 

500 

1.18 

0.43 

0.5 

550 

1.19 

0.47 

0.1 

600 

1.19 

0.52 

-0.3 

650 

1.17 

0.56 

-0.8 

700 

1.13 

0.61 

-1.2 

750 

1.06 

0.66 

-1.6 

800 

0.98 

0.70 

-2.1 

850 

0.87 

0.75 

-2.5 

900 

0.74 

0.80 

-3.0 

950 

0.59 

0.85 

-3.5 

1000 

0.42 

0.90 

-3.9 

1050 

0.22 

0.95 

-4.4 

1100 

0.00 

1.00 

-4.9 

292 


C-3-12 


4 


type  c  3  CALIBER  6.90  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  MT  3.214  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  0.8  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  0.82  GRAMS  SABOT  MT.  0.275  GRAMS 
TMIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  0.66 


RANGE 

H 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D ( V) /DJPCT .  DRAG) 
M/SEC/PCT 


Ml 

16.41 

19.42 
22.28 
24.94 
27.36 
29.48 
31.25 

H:N 

33.81 

33.47 

|2.36 

‘1:1! 


||l: 

12.4 

0.1 

-14.5 

m 

-102.3 

-215.2 


ORAG  ROCR.  MT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAM>**2  2.10 

"T£  htrr  52?  m/5ec  185215  ‘’"•fliKJk?**' 


C-3-13 


Type  c  3  CALIBER  6.50  AM  AVERAGE  DENSITY  7.80  GAAMS/CC. 

PROJ.  WT  3.216  GRAMS  PROJ.  DIA.  6.50  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRANS  CHG.  NT.  1.54  GRAMS  SABOT  NT.  Q.2TS  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  IDEG.  VAN>**2  0.66 


RANGE 

M 


HEIGHT 

M 


0.00 
0.00 
1.4  3 
2.83 
4.21 
5.55 
6.85 
8.10 
9.30 
10.44 
11.5  1 
12.47 
13.32 
14.01 
14.50 
14.73 
14.67 
14.25 
13.42 
12.09 
10.20 
7.63 
4.28 
0.00 


0.00 

0.00 

0.05 

0.10 

0.16 

0.22 

0.29 

0.36 

8  :!f 

s-.n 

0.84 

0.97 

1.12 

1.29 

1.47 

1.67 

1.89 

2.12 


ANG  OP  PALL 
MILS 


*  Z  * 

Isis 

4 

-il:| 

=11:2 

-41:1 

-77.2 

-97.5 


58SH1 


tIJl 

(465 

1304 

iill 

lit 

ill 

IP 

1 

95 

81 

!3 

50 

43 

37 


8:8 

-0.5 

-2.2 

4:1 

-aIb 

-5.2 
”5.7 
-6.0 
•6*  0 
-4.7 

El:? 

El:! 

-3.0 

-3.0 

-2.9 


DRAG  ROCR. 


RANGE 

H 


WT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  IDEG.  VAW1**2  2.10 


HEIGHT  TOE 

H  SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  D  < v> * 

H/SEC  JOULES  M/SEC/PCT 


0.00 

0.00 

8  :l) 

0.96 

1.23 

1.47 

1.69 

1.87 

2.02 

2.14 

2.22 

2.27 

2.29 

2.26 

2.20 

2.09 

1.94 

1.74 

1.50 

1*21 

0.86 

0.46 

0.00 


0.21 
0.26 
0.32 
0.37 
0.43 
0.49 
0.55 
0.61 
0.67 
0.73 
0.80 
0.  86 
0.93 


294 


C-3-14 


TYPE  C  3  CALIBER  6.50  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  MT  3.214  GRAMS  PROJ.  DIA.  6.50  MM  IMPULSE  2. 

DRAG  ROC A.  MT.  0.000  GRAMS  CHG.  MT.  3.59  GRAMS  SABOT  MT. 

TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAWI*42 


3J.  DIA.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

CHG.  MT.  3.59  GRAMS  SABOT  MT.  0.275  GRAMS 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D(V)/01PCT.  DRAG) 
M/SEC/PCT 


3,1 

2.3 

1.3 
0.3 

-1.0 

-2.6 

-4.6 

-7.1 

-10.3 

-14.5 

-19.6 

-25.8 


DRAG  ROCR.  MT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (OEG.  YAW>**2  2.10 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0  ( V) /O (PCT .  DRAG) 
M/SEC/PCT 
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C-3-15 


296 


C-3-16 


TYPE  C  3  CALIBER  6.50  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  MT  4.532  GRANS  PROJ.  DIA.  6.30  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  NT.  1.29  GRAMS  SABOT  WT.  0.275  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.66 


RAfjGE  HEIGHT  JC 


ANG  OP  FALL 
MILS 


M/$EC 


ENERGY 

JOULES 


0(V)/0|PCT^0RAG) 


M/J 


PCT 


V  4 

If: 


8:S8 


0.64 

1.76 


31.7 

31.7 

30.9 

30.0 

28.9 

27.8 

26.5 

24.9 

23.2 

21.1 

16.7 

15.7 

12.2 
8.0 
3.0 

-2.6 

“8.9 

-16.1 

“24.1 

-33.1 

-43.1 

-54.3 

-66.9 

-80.9 


795 

795 

756 

716 

676 

636 

595 

554 

513 

472 

433 

395 

358 

m 

257 

III 

194 

184 


1519 

1432 

\nt 

1037 

917 

803 

696 

596 

ti\ 

353 

291 

247 

216 

189 

168 

149 

PI 

119 

107 

96 

85 

76 


0.0 

0.0 

-0.4 

-0.8 

-1.2 

-1.6 

-2.1 

-2.5 

-1:1 

-3.6 

-3.8 

-4.0 

-3.5 

-2.9 

-2.8 

-2.5 

-2.4 

zl:i 


DRAG  ROCR.  WT.  0.241  GRAMS 


PCT.  DRAG  CHANGE 


(OEG.  YAW ) **2  2.10 


RANGE 

M 


550 


1100 


HEIGHT 

III 

ANG  OF  FALL 

V 

ENERGY 

0 ( V) /O ( PCT.  DRAG! 

M 

MILS 

M/SEC 

JOULES 

M/SEC/ PCT 

( 

>.00 

0.00 

11.0 

795 

1519 

0.0 

C 

>.00 

0.00 

11.0 

795 

1432 

0.0 

( 

>.52 

5.06 

10.2 

1389 

-0.1 

1 

1.00 

0.13 

9.4 

1346 

-0.2 

L.44 

0.19 

8.5 

760 

1305 

-0.3 

1.84 

0.26 

7.6 

749 

1264 

-0.5 

< 

.19 

0.33 

6.7 

737 

1224 

-0.6 

< 

1.50 

0.39 

5.8 

726 

1186 

-0.7 

i 

7.76 

0.46 

4.8 

1148 

-0.8 

j 

.98 

0.53 

3.8 

704 

1111 

-0.9 

1.14 

5.61 

2.8 

1075 

-1.0 

] 

t:ii 

0.68 

1.7 

1040 

-1.1 

] 

0.75 

Cl. 7 

671 

1005 

-1.2 

• 

(.33 

8:18 

-0.5 

972 

-1.3 

1 

1.28 

-1.6 

939 

-1.4 

i 

1.18 

0.98 

-2.8 

638 

907 

-1.5 

j 

1.01 

1.Q6 

-4.  1 

628 

876 

-1.6 

i 

J.79 

1.14 

-5.4 

617 

845 

-1.7 

.50 

1.22 

-6.7 

606 

815 

-1.8 

( 

•li 

:« 

-8.  i 

596 

786 

-1.9 

1 

L.71 

-9.5 

586 

758 

-2.0 

L.22 

1.48 

-11.0 

575 

730 

-2.0 

( 

>.65 

1.57 

-12.6 

565 

704 

-2.1 

( 

>.00 

1.65 

-14.1 

555 

678 

-2.2 
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C-3-17 
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C-3-1B 


TYPE  C  3  CALIBER  6. SO  PM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  WT  6.880  GRAMS  PAOJ.  DIA.  6.90  MM  IMPULSE  O.b  LB.  SEC. 

DRAG  ROCR,  WT.  0.000  GRAMS  CHG.  WT.  0.48  GRAMS  SABOT  WT.  0.275  GRAMS 


TWIST  RATE  NA 


PCT.  ORAC  CHANCE  /  (UEG.  YAW)**2  0.66 


RANGE 

M 


HEIGHT 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0(V)/0jPCT.  DRAG) 
M/SEC/ PCT 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

ago 

b5g 

900 

950 


0.00 

0.00 

3.47 

6.78 

9.91 

12.83 

15.53 

17.97 

20.14 

H:K 

24.78 

25.61 

26.04 

26.04 

25.56 

24.59 

ll:W 

18.24 

14.81 

10.69 

5.77 

0.00 


0.00 


619 

595 

526 

463 

410 

371 

339 

310 

285 

263 

243 

\l% 

194 

180 

168 

m 

in 

116 

108 

101 

94 


0.0 

0.0 

-0.2 

-0.5 

-0.6 

-0.6 

-0.7 

=8:§ 

-0.9 

-0.9 

=1:8 

1.1 

i 

1.2 

i:i 

1.3 

1.3 

1.4 
1.4 
1.4 


=  1 


DRAG  RDCR.  WT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  IDEG.  YAWI**2  2.10 


RANGE 

H 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

H/SEC 


ENERGY  0(V)/0IPCT.  DRAG) 
JOULES  M/SEC - 


M/SEC/PCT 


•  w  w 


416 

416 

411 

406 

401 

396 

ill 

381 

377 

363 

356 

354 

350 

346 

m 

336 

333 

330 

328 

323 


619 

595 

580 

565 

550 

536 

11% 

495 

482 

:w 

445 
434 
422 
412 
403 
394 
3  86 
378 
371 
364 
357 
346 


299 


C-3-19 


TYPE  C  3  CALIBER  6.50  MM  AVERAGE  DENSITY  16. TO  GRAMS/CC. 

PROJ.  NT  6.BB0  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  WT.  0.0C3  GRAMS  CHG.  WT.  1.01  GRAMS  SABOT  WT.  0.275  CRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  I  DEG.  VAWt**2  0.66 


RANGE 

M 

HEIGHT  TOF 

M  SEC 

ANG  QF  FALL 
MILS 

m/Kec 

0 

0.00  0.00 

*1.3 

578 

0 

0.00  0.00 

*1.3 

578 

1.99  0.09 

39.8 

551 

100 

3.90  0.18 

38.0 

523 

150 

5.73  0.28 

36.1 

*96 

200 

7. *5  0.38 

3*.0 

*70 

250 

9.06  0.*9 

31.6 

*** 

10.55  0.61 

28.9 

*18 

11.90  0.73 

25.8 

393 

13.09 

>.86 

22.* 

369 

IA.09 

I.  00 

IB. 5 

3*7 

1*.90 

1:4! 

14.1 

330 

15.  *8 

9.3 

15.81 

L.*7 

*.o 

$02 

15.8  8 

.6* 

-1.7 

289 

ti:ts 

\:U 

-7.9 

-1A.7 

m 

13:14 

!.  19 

-21.9 

257 

c.39 

-29.8 

2*8 

11.29 

f  .59 

-38.2 

239 

9.20 

l.  81 

230 

6.6* 

1.03 

222 

3.59  3.26 

-67.6 

21* 

0.00 

1.50 

-78.9 

207 

JOULE 


DRAG  RDCR.  WT.  0.2*1  GRAMS 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


PCT.  DRAG  CHANGE  /  (OEG.  YAW)**2  2.10 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY  Om/D 


JOULES 


US', 


M/SEC/PCT 


DRAG 


0 

0 

50 

LOO 

45° 

200 

250 

300 

350 

*00 

*50 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

logo 

1050 

1100 


0.00 

g.oo 

0.93 

1.78 
2.55 
3.25 
3.87 
*.*0 
*.85 
5.22 
5.50 
5.68 

5.78 

5.78 
5.68 
5. *8 
5.18 
*.78 
*.26 
3.6* 
2.91 
2.06 
1.09 
0.00 


0.00 
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1-3-20 


rVPfc  C  3  CALIBER  6. SO  MM  AVERAGE  OENSITY  16.70  GRAMS/CC. 

PROJ.  MT  6.880  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCK.  MT.  0.000  GRAMS  CHG.  NT.  2.47  GRAMS  SABOT  MT.  0.275  GRAMS 


TWIST  RATE  NA 


PCT.  DRAG  CHANGE  /  (DEG.  YAWl**2  0.66 


RAtjGE 


HEIGHT 


HE 


*NG„!EsMU 


V  , 
M/SEC 


ENERGY 

JOULES 


OIVJ/OIPCT.  DRAG) 
M/SEC/PCT 


0.00 

0.00 

fits 

1.70 

2.20 

2.66 

3.08 

3.46 

till 

4.20 

4.45 

4.55 

i:i ! 

4.40 
4.16 
3.83 
3*37 
.78 


0.00 

0.00 

1:11 

0.24 

0.30 

0.37 

0.43 


0.73 
0.82 
0.91 
1.00 
[.09 
19 


.  ,  -  54 

1.03  1.67 

..11  1.80 

>.00  1.95 


»  •  m 

1 1: 


899 

899 

874 

848 


197 
771 
745 
719 
693 
667 
64  i 
614 
587 
560 
532 
505 
479 
452 
426 

m 

354 

335 


I67li 

IM1 


DRAG  ROCR.  MT.  0.241  GRAMS 


RANGE 

M 


HEIGHT 

M 


lie 


PCT.  DRAG  CHANGE  /  IDEG.  YAW>**2  2.10 

M/SEC 


ANG  OP  FALL 
MILS 


ENERGY 

JOULES 


0 1  V 1 / D ( PCT .  DRAG) 
M/SEC/PCT 


0.00 

0.00 

0.37 

0.70 


=1:1 
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C-3-21 


TYPE  C  3 

CALIBER 

7.62  MM  i 

PROJ.  NT  5 

.179  GRAMS 

PROJ.  D1A.  7 

ORAG  ROCR. 

WT.  0 

.000  GRAMS 

CHG.  WT.  i 

TWIST  RATE 

NA 

PCT.  ORAG  i 

RANGE 

M 

HEIGHT 

M 

TOP 

SEC 

ANG  Of  FALL 
NILS 

0 

0.00 

0.00 

100.0 

0 

0.00 

0.00 

100.0 

97.8 

50 

4.87 

0.10 

100 

9.63 

0.22 

95. 2 

150 

14.2  3 

0.35 

91.  B 

200 

18.65 

0.50 

87.6 

250 

22.84 

0.66 

82.6 

300 

26.77 

0.83 

76.7 

350 

30.38 

l.oi 

69.9 

400 

33.63 

*.*£ 

!i:i 

450 

36.47 

1.42 

500 

38.84 

1.65 

42.9 

550 

40.66 

1.89 

Ik) 

600 

41.87 

2.15 

650 

42.37 

2.43 

-il:i 

700 

42.06 

2.73 

750 

40.82 

3.05 

-35.7 

-58.9 

800 

38.52 

3.39 

850 

34.99 

3.75 

-85.4 

900 

30.06 

4.14 

-115.7 

950 

23.52 

4.56 

-150.3 

1000 

15.12 

5.01 

1050 

4.59 

5.50 

1069 

0.00 

5.69 

-252.4 

DRAG  RDCR. 

WT.  0. 

389  GRAMS 

PCT.  ORAG 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

H 

M 

SEC 

MILS 

0 

0.00 

0.00 

30.7 

AVERAGE  OENSITV  7.80  GRAMS/CC. 
.62  MR  IMPULSE  0.8  LB.  SEC. 
0.60  GRAMS  SABOT  WT.  0.443  GRAMS 
CHANGE  /  (DEG.  YAM) 4*2  0.66 


V 

M/SEC 


is; 

456 

409 

364 

330 

304 

281 

262 

244 

iil 

86 

74 

163 

152 

hi 

ifi 

181 

100 


SEl 


M/SEC 


0 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
bOO 
650 
700 
750 
800 
850 
900 
950 
1000 
1050 
1 100 


0.00 

1.46 
2.82 
4.08 
5.22 
6.25 

7.16 

7.95 
8.60 

S:M 

9.72 

9.78 

9.63 

9.41 

8.96 
8.31 

7.47 

6.42 

5.16 
3.67 
1.95 
0.00 


SSSCtl 


‘“"'WJfc?**6' 


-1.5 


2.10 


ENERGY 

JOULES 


DtVl/DCPCT.  ORAG) 
M/SEC/PCT 


0.0 

8:? 

8:1 

0.4 

8:1 

0.8 

0.9 

\:°i 

i: 


=1:8 
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C-3-22 


TYPE  C  3  CALIBER  7.62  MM  AVERAGE  DENSITY  7.60  GRAHS/CC. 

PROJ.  MT  5.179  GRANS  PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR,  MT.  0.000  GRAMS  CHG.  MT.  1.17  GAINS  SABOT  NT.  0.463  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAM)*«2  0.66 


RANGE 

M 


HEIGHT 


III 


ANG 


OF  FALL 
1LS 


V 

M/SEC 


ENERGY 

JOULES 


D{ V) /O ( PCT .  DRAG) 
M/ SEC/ PCT 


DRAG  ROCR.  MT.  0.389  GRAMS 

RANGE  HEIGHT  TOF 
M  M  SEC 


PCT.  DRAG  CHANGE  / 
*NGH?l$f*U  H/&C 


IDEG.  YAM)**2  2.10 


ENERGY 

JOULES 


D( V) /O ( PCT •  DRAG) 
M/SEC/PCT 
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C-3-23 


TYPE  C  3  CALIBER  T.62  MM  AVERAGE  DENSITY  7.80  GRANS/CC. 

PROJ.  WT  5.179  GRAMS  PROJ.  OtA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  2.82  GRAMS  SABOT  WT.  0.643  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  t  I DEG.  VAWI*«2  0.66 


RANGE  HEIGHT 
M  M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


JOULES 


0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

11 8 
650 
900 
950 
1000 
1050 
1100 


0.00 

0.00 

0.82 

1.62 

2.39 

3.13 

3.85 

4.52 

i:H 

6.30 

6.79 
7.21 
1.55 

7.79 
7.90 
7.87 
7.66 
7.21 
6.49 
5.47 
4.08 
2.28 
0.00 


0.00 

0.00 

0.05 

0.10 


0.26 


16.9 

1$:S 

M:* 

14.8 
14.1 

ii! 


5.9 

IS 

-2.5 

-$.8 

_ :? 

24.6 


:il 


0.0 

0.0 

-8:S 

-1.4 

-1.8 

-2.3 

-2.8 

-3.3 


DRAG  ROCR.  WT.  0.189  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.10 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


DIV) /DIPCT .  DRAG) 
M/SEC/PCT 


0 

0 

50 

100 

150 

200 

250 

h 


550 
600 
?Q 


750 

800 

850 

900 

950 

1000 

1050 

1*00 


0.00 
0.00 
0.29 
0.56 
0.80 
1.03 
1.2  2 
1.40 

{.55 

SI 

•  83 
1.66 
1.87 


m  i:fa 


r 

1.57 

1.40 

1.20 

0.97 

0.69 

0.36 

0.00 


3194 

2943 


8: 

‘-8: 

3 


304 


C-3-24 


rvpfc  C  3  CALIBER 

PROJ.  WT  7.304  GRAMS 
DRAG  ROCft.  WT.  0.000  GRAMS 


TWIST  RATE 


7.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  OIA.  7.62  MM  IMPULSE  0.6  LB.  SEC. 

S  CHG.  WT.  0.44  GRAMS  SABOT  WT.  0.443  GRAMS 
PCT.  ORAG  CHANGE  /  (DEG.  VAW)**2  0.66 


RANGE 

M 


HEIGHT 


0.00 

S:¥8 

9.36 

H.73 
.84 
.66 

25.20 

28.39 

Ml 

38.02 

pi 

34.43 

11:1? 


ANG  OF  FALL 
MILS 


V  ENERGY  D(V)/D(PCT.  DRAG) 
(/SEC  JOULES  M/SfcC/PCT 


86.3 
§0.9 

74.9 

68.3 
61.0 

52.9 

43.9 
34.1 

m 

-16.1 

-32.0 

-49.4 

-68.6 

-89.7 

:}!:? 


ORAG  ROCR.  WT.  0.189  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.10 


RANGE  HEIGHT  TOF  ANG  OF  FALL 
M  M  SEC  MILS 


V  ENERGY  D ( VI / 0  C PCT •  ORAG) 

M/SEC  JOULES  M/SEC/PCT 


C-3-2S 


TYPE  C  3  CALIBER  7.62  MM  AVERAGE  0ENS1TV  11.00  GRAMS/CC. 

PROJ.  NT  7.304  GRAMS  PROJ.  OU.  7.62  MM  IMPULSE  1.2  LE.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  WT.  0.09  GRAMS  SABOT  MT.  0.443  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW>**2  0.66 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OF  FALL 
MILS 


-Ac  SoSiti  o,,'mEEJkri" 


0 

o 

50 

100 

150 

200 

250 

m 

400 

450 

500 

530 

m 

700 

750 

800 

830 

900 

950 

1SS8 

1100 


0.00 

0.00 

2.94 

5.77 

8.60 

11.10 

13.65 

\1:U 

19.72 

21.29 
22.67 

«:U 

24.29 
24.04 
23.31 
22.06 

IW* 

14.55 

0.00 


0.00 

0.00 

0.10 


1134 

1069 

934 

011 

698 


DRAG  RDCR.  WT.  0.389  GRAMS 


PCT.  DRAG  CHANGE  /  (OEG.  YAW>**2  2.10 


RANGE 

HEIGHT 

M 

M 

0 

0.00 

0.00 

50 

1:11 

150 

3.13 

4.00 

4.77 

5.44 

6.01 

6.48 

6.64 

7.09 

7.23 

7.24 

7.14 

6.91 

6.55 

6.05 

850 

5.42 

900 

4.64 

3.72 

sill 

2.64 

1.40 

1100 

0.00 

TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


8:88 


0.38 


2.43 


•NE  _ 

Joules 


D ( V ) /D (PCT.  DRAG) 
M/ SEC/ PCT 


-0.6 


w  a 
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C-3-26 


TYPE  C  3  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  CRAMS/CC. 

PROJ.  WT  7 .304  GRAMS  PROJ.  DIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.WT.  0.000  GRAMS  CHG.  WT.  2.36  GRAMS  SABOT  WT.  0.463  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  IDEG.  YAW)**2  0.66 
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C-3-27 


TYPE  C  3  CALIBER  7.62  MM  AVERAGE  OENSITY  16.70  GRAMS/ CC. 

PROJ.  MT  11.089  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  0.28  GRAMS  SABOT  MT.  0.663  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  I0EG.  YAMl**2  0.66 


RANGE 

M 


HEIGHT 

M 


ANG  OP  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0.00 

2:?? 

9.22 

13.32 

m 

29.82 

toil 

30.30 
30.70 
30.69 
29.63 
28.08 
25.79 
22.72 
18.  Ul 
16.01 
8.26 


100.0 

87.0 

79.8 


Hi! 

16.0 

■-M 

-39.0 

-56.6 

-70.9 

-Illfco 

-126.7 

:»!:* 


ORAG  ROCR.  MT.  0.389  GRAMS  PCT.  0RAG  CHANGE  /  (DEG.  YAM)**2  2.10 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

H/SEC 


ENERGY 

JOULES 


0 ( V)  /D  (PCT •  DR A< 
M/SEC/PCT 


0.00 

0.00 

3.52 

6.73 

9.66 

12.26 


20.60 

21.06 

ii:lo 

20.90 

20.16 

19.03 

17.55 

11:65 

10,79 

7.68 

6.09 

0.00 


C-3-28 


TYPE  C  3  CALIBER 

PROJ.  WT  11.089  GRAMS 
DRAG  ROCR.  MT.  0.000  GRAMS 
TMIST  RATE  NA 


7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  DIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 
CHG.  MT.  0.67  GRAMS  SABOT  MT.  0.40  GRAMS 
PCT.  DRAG  CHANGE  /  IDEG.  YAM  1**2  0.66 


RANGE 

M 


HEIGHT 

M 


HE 


ANG  OP  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


Om/OtPCT.  DRAG) 
M/SFC/PCT 


0.00 


900 


23.66 


950 

13.46 

3.60 

-70.7 

1000 

9.66 

3.86 

-84.0 

ml 

5.19 

0.00 

4.12 

4.40 

DRAG  ROCR. 

NT.  0.389 

GRAMS 

PCT.  1 

RANGE 

HEIGHT 

TOF 

ANG  OP  1 

M 

M 

SEC 

MILS 

891 

856 

768 

689 

629 

580 

537 

498 

463 

432 

404 

379 

ill 

ttl 

276 

259 

229 

215 

202 

190 

179 


PCT.  DRAG  CHANGE  /  (DEG.  YAW>*»2  2.10 


M/SEC 


ENERGY 

JOULES 


D { V) /D (PCT •  DRAG) 
M/SEC/PCT 


0.00 
0.00 
0.13 
0.26 
.39 


8:i 


79 

93 

23 

41.6 

41.6 

38.3 

35.0 

M:t 

24.5 
‘  .9 

.2 

.4 


1.5 

.33 

:tl  :t 

*33.5 

-38.1 

-42.9 

-47.8 


891 

856 

837 

818 

Wi 

764 
74  7 
730 
713 
697 
682 
667 
654 
641 
630 
619 
608 
598 
588 
579 
570 
562 
524 


0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.2 

-0.2 

-0.2 

-0.3 

-0.3 

-0.3 

-0.4 

-0*4 

-0.4 

:§:i 

-0.4 

-0.4 

-0.4 

-0.4 

-0.5 

-0.5 

-0.5 

-0.7 
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C-3-29 


TYPE  C  3  CALIBER 

PROJ.  WT  11.089  GRAMS 
DRAG  RDCR.  WT.  0.000  GRAMS 


ST  RATE 

NA 

ange 

HEIGHT 

TOF 

M 

M 

SEC 

0 

0.00 

0.00 

0 

0.00 

0.00 

50 

1.49 

0.08 

100 

2.91 

0.17 

150 

4.26 

0.2b 

200 

5.52 

0.15 

250 

6.70 

0.45 

300 

7.78 

0.55 

350 

8.75 

0.66 

400 

9.61 

0.77 

450 

10.34 

0.89 

500 

10.92 

1.01 

550 

11.34 

1.14 

600 

650 

Will 

\:il 

700 

11.47 

1.58 

750 

11.06 

1.74 

800 

10.41 

1.90 

850 

9.48 

2.07 

900 

8.26 

2.25 

950 

6.72 

2.43 

1000 

4.85 

2.62 

1050 

2.61 

2.81 

1100 

0.00 

3.01 

7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  D1A.  7.62  MM  IMPULSE  2.1  L8.  SEC. 
CHG.  WT.  1.66  GRAMS  SABOT  WT.  0.443  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.66 


ANG  OF  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


Bm0IHT 


..  DRAG) 
/PCT 


6.8 


:l! 


2202 

2118 

1962 

1812 

1668 


0.0 

0.0 

-0.2 

-0.5 

-0.7 

:?:! 

-1.4 

-1.6 


-l 


-1.9 

-2.1 

-2.3 

:|:f 

-1*9 

-1.9 

:!:§ 

:l:I 

:t:I 


DRAG  ROCR.  WT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  IOEG.  YAW)**2  2.10 


RANGE 

HEIGHT 

TOF  ANG 

OF  FALL 

V 

M 

M 

SEC  MILS 

M/SEC 

0 

0.00 

0.00 

16.6 

618 

0 

0  .00 

0.00 

L6.6 

618 

50 

0.78 

0.08 

15.3 

612 

100 

1.50 

0.16 

L  3  •  9 

150 

2.15 

0.25 

[2.6 

601 

200 

2.73 

0.33 

11.2 

595 

250 

3.25 

0.41 

9.7 

589 

300 

3.69 

0.50 

8.3 

mm 

4.07 

Q.59 

6.8 

4.37 

0.67 

5.3 

■1121 

4.59 

0.  7b 

3.8 

566 

4.74 

0.85 

2.2 

561 

550 

4.81 

0.94 

0.6 

4. 81 

1.03  -1.1 

4.72 

1.12  -2.7 

700 

4.65 

hit  -tA 

750 

4.29 

533 

eoo 

3.95 

1.40 

-7.9 

850 

3.52 

1.50  -9.7 

■221 

900 

3.00 

1.59 

11.6 

517 

2.39 

1.69 

13.5 

512 

1000 

1.69 

1.79 

L3.4 

506 

0.89 

1.89 

17.4 

501 

Ku2S 

0.00 

1.99 

19.4 

496 

ENERGY 

JOULES 

2202 


D ( V) /D (PCT .  DRAG) 
M/ SEC/ PCT 


0.0 

0.0 

8:t 

8:1 

0.3 

0.3 

0.4 

0.5 

5 

6 
0.6 
0.7 
0.7 
0.8 
0.8 

:8:l 

-1.0 


-8 
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C-3-30 


1 


CF  I 


1.00 


10. 15 — 


AU.  dimensions  are  in  calibers 

^al  Radius  of  Gyration  -0.351  Cal. 

Transverse  Radius  of  Gyratx  ^ 

Center  of  Mass  (Nose) 


Wetted  Area  *  21.68  Cal. 

.  4.76  Cal. 

Volume 

Length  -  1°-15  Cal- 


.40* 

.80* 

.90* 

.95* 

1.00* 

1.05* 

1.10* 

1.50 

2.00 

2.50 
3.00 

3.50 

4.00 

V 


.313 

.303 

.331 

.359 

.387 

.589 

.586 

.514 

.390 

.309 

.253 

.212 

.182 

(Mach  ■ 


.400 
.289 
.218 
.170 
.137 
.113 


.133 

.113 

.110 

.108 

.115 

.133 

.132 

.114 

.101 

.091 

.083 

.075 

.069 


.090 

.079 

.070 

.063 

.056 

.051 


.025 

.022 

.021 

.020 

.019 

.018 


2.92 
3.10 
3.20 
3.30 

3.40 
3.53 
3.59 
3.55 

3.40 
3.33 
3.28 
3.24 
3.21 


6.32 

6.32 

6.33 
6.36 
6.38 

6.46 

6.46 

6.46 

6.46 

6.46 

6.46 

6.47 

6.47 


3.21 

3.46 

3.47 

3.47 

3.50 

3.50 

3.41 
3.37 
3.23 
3.16 
3.12 
3.05 

5.02 


2,5)  .  7.18  »/*•*!»  s,"““r<ld) 


"Estimated  data 
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CF-1-1 


CPN  (CAL- NOSE) 


0  2  4  6 

MACH  NO. 
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CF- 1-3 


TYPE  CF  l  CALIBER 

PROJ.  WT  3.608  GRAMS 
DRAG  RDCR.  WT.  0.000  GRAMS 
TWIST  RATE  NA 


3.56  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  DIA.  4.60  MM  IMPULSE  0.6  L3.  SEC. 
CHG.  WT.  0.79  GRAMS  SABOT  WT.  0.0 73  GRAMS 
PCT .  ORAG  CHANGE  /  (DEG.  YAW)***  0.71 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


OF  FALL 

V 

ENER( 

»Y 

ILS 

M/SEC 

JOULI 

:S 

OIVI/OIPCT.  ORAG) 
M/SEC/ PCT 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1888 

1100 


0.00 

0.00 

1.68 

3.31 

4.87 

6.37 

7.79 

i8:ii 

1:28 

13.22 

12:!f 

14.35 

14.22 
13.80 
13.05 
11.95 
10.47 

8.58 

t:l« 

0.00 


0.00 
0.00 
0.07 
0. 15 
0.23 
0.  >.? 
0.41 
0.51 
0.61 
0.73 
0.85 
0.99 
1.14 
1.29 

1:11 

1:38 

2.16 

2.38 

2.59 

i:tt 

3.26 


ORAG  RDCR.  WT.  0.151  GRAMS 


34.7 

34.7 

33.7 
32.5 

31.2 

29.7 
28.0 
26.1 

I?:! 

18.0 

14.3 

*8:1 

o.f 

-5.f 


713 

in 

638 


561 

524 

i\l 

384 

111 

lit 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


-11.9 

{76 

137 

-ia.e 

2*4 

126 

-26.2 

253 

116 

-34.4 

243 

106 

-43.2 

233 

98 

-52.8 

-63.3 

-74.8 

m 

205 

90 

H 

PCT.  DRAG 

CHANGE  / 

(DEG. 

ANG  OF  FALL 

V 

ENERG 

NILS 

M/SEC 

JOULE 

0.0 
0.0 
-0.4 
-0.8 
-1.1 
-1.5 
—  1.9 

:|:I 

-3.0 

-2.4 

“2.0 

-1.9 

-1.9 

-1.9 

-1.9 

-1.9 

-1.9 

-2.0 

:|:8 

-2.0 


0 ( V) /D( PCT .  ORAG) 
M/SEC/PCT 


0 

0 

50 

100 

150 

m 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

§88 

950 

1000 

1010 

1100 


0.00 

0.00 

0.64 

1.23 

1.76 

2.25 

2.68 

3.06 

3.38 
3.64 
3.84 
3.98 
4.05 
4.06 
4.00 
3.8  7 
3.66 

3.39 
3.0  3 
2.59 
2.06 
1.47 
0.78 
0.00 


C.00 

8:8? 
0.  14 
0.21 
0.29 
0.36 
0.44 
0.52 
0.59 
0.67 
0.75 
0.84 
0.92 
1.00 
1.09 
.18 
.26 

:« 
.54 
.63 
.73 
.83 


713 

Ibl 

693 

683 

674 

664 

654 

645 

635 

626 

616 

607 

329 

580 

571 

562 

553 

544 

118 


0.0 

-8:? 

-0.2 

-0.3 

-0.4 

-0.5 

-0.6 

-0.7 

-0.8 

-0.8 

-0.9 

:|:l 

-1.2 

-1:1 

-1.4 

-1.5 

-1.6 

:|:l 
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CF-1-4 


TYPE  CF  I  CALIBER 

PROJ.  mT  3.600  GRAMS 
DRAG  RDCR,  WT.  0.000  GRAMS 


TWIST  RATE 


NA 


9.96  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  01  A.  4*60  MM  IMPULSE  1.2  L8.  SEC. 
CHG.  NT.  1.50  GRAMS  SABOT  NT.  U.073  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.71 


RANGE 

M 


HEIGHT 

M 


ik 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D ( V) /D ( PCT .  DRAG) 
M/ SEC/ PCT 


0 

0 

50 

100 

ISO 

200 

250 

300 

350 

400 

118 

550 

tr 

75( 


0.00 

0.00 


950 

1050 

1100 


13.4 

tf:§ 

11.0 

10.1 

1:8 

6.5 


-1:8 

-1:1 


-1 


0.6 

4.9 

19.0 

24.9 

30.7 

37.0 


971 

971 

934 

897 

860 

822 

785 

747 

710 

!! 

Ill 

nl 

448 

414 


1 

275 


0.0 

0.0 

-0.4 

-0.7 

-l.l 

-1.5 

-1.9 

-2.3 

-2.6 

-3.0 

-3.4 

-3.8 

-4.2 

-4.5 

-5l8 

-5.2 

4:1 

-4.4 

-3.4 

-3.1 

-2.9 

-2.8 


DRAG  ROCR.  WT.  0.151  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.41 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D( V) /O (PCT.  DRAG) 
M/SEC/PCT 


7.0 

7.0 

6.4 

5.9 

5.3 

4.8 

4.2 

1:8 

f:l 

8:8 

:j:J 

-2.7 

-3.4 

-4.2 

4:k 

-6.8 

-7.7 

-8.6 


971 

971 

959 

948 

818 

lo| 

891 

680 

869 

857 

846 

836 

825 

814 

803 

792 

Ml 

760 

750 

740 

729 


1735 

1701 

1659 

mi 

1539 

1500 

mi 

1388 

1352 
316 
28  2 
248 

m 

1149 

1118 

m 

1027 

998 

97U 

942 


0.0 
0.0 
-u.  I 
-0.2 
-0.3 
-0.5 
-0.6 
-0.7 
-0.8 
-0.9 
-1.0 
-1.1 
■1.2 
1.3 
.4 
.5 
1.6 
1.7 
-1.8 
-1.9 
-2.0 
-2.1 


* 

-t 
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CF- 1-5 


TYPE  CF  1  CALIBER  5.56  MM  AVERAGE  DENSITY  T.BO  GRAMS/CC. 

PROJ.  WT  3.608  GRAMS  PROJ.  DIA.  6.60  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCR.  NT.  0.000  GRAMS  CHG.  WT.  3.51  GRAMS  SABOT  WT.  0.0T3  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  IOEG.  YAW)**2  0.T1 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FAI  L 
MILS 


V 

M/SEC 


ENERGY 

JlULES 


D(V 


)/0(PC 

M/SEC 


T.  DRAG) 


/PCT 


0 

0.00 

0.00 

0 

0.00 

0.00 

50 

0.26 

0.06 

100 

0.47 

0.08 

150 

0.68 

0.1? 

200 

O.HR 

0.16 

250 

1.06 

0.20 

300 

1.2) 

0.26 

350 

1.3  7 

0.28 

600 

1.50 

0.33 

650 

1.60 

0.36 

500 

1.69 

0.63 

550 

1.75 

0.68 

600 

1.78 

0.53 

650 

1.76 

0.59 

700 

1.76 

8:»S 

750 

1.70 

800 

1.60 

0.77 

850 

1.67 

6.63 

900 

1.26 

6.90 

950 

1.05 

0.96 

105° 

0.77 

1.05 

0.62 

1.16 

1100 

0.00 

1.22 

1358 

\m 

1252 

121b 


3396 


2826 

2669 


w\ 


o 

o 

*o 

-o 

-i 

-l 


>3 

■6 

-6 

■6 


■6 

■6 


.0 

.0 

.6 

.7 

.1 


.6 


DRA(-  ROCK.  WT.  0.151  GRAMS 

RANGE  HEIGHT  TOF 
M  M  SEC 


PCT.  ORAG  CHANGE  / 


ANG  OF  FALL 
MILS 


V 

M/SEC 


(DEG.  YAW)**2  2.61 

ENERGY  D( V) /O (PCT.  DRAG) 
JOULES  M/SEt/PC T 


0 

0.00 

0.00 

3.6 

0 

0.00 

0.00 

3.6 

50 

0.16 

0.06 

3.1 

100 

O.il 

0.07 

2.8 

150 

0.66 

0.11 

2.6 

200 

0.5b 

0.15 

2.3 

250 

0.67 

0.19 

2.0 

300 

0.76 

0.23 

1.7 

350 

0.83 

0.27 

1.6 

600 

0.90 

0.31 

l.C 

650 

0.96 

6.35 

6.  T 

500 

0.97 

0.39 

0.6 

550 

0.99 

0.63 

0.1 

600 

0.99 

0.67 

-0.3 

650 

0.97 

0.51 

-0.6 

700 

0.96 

0.55 

-1.0 

750 

0.86 

0.60 

-1.6 

800 

0.81 

0.66 

-1.7 

650 

0.73 

0.68 

-2.1 

900 

0.62 

0.73 

-2.5 

950 

0.69 

0.77 

-2.9 

1000 

1050 

0.35 

0.82 

-3.3 

0.18 

8:(t 

-3.7 

1100 

0.00 

-6.2 

[63 


till 

L076 


316 


CF-1-6 


TYPF.  Cr  1  CALIBER  5.56  MM  AVERAGE  DENSITY  11.00  GKAHS/CC. 

PROJ.  MT  8.006  GRAMS  PROJ.  DIA.  A. 60  MM  IMPULSE  O.d  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  0.64  GRAMS  SABOT  MT.  0.073  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  0.71 


RANGE 

M 


HEIGHT 

M 


V 

M/SEC 


ENERGY 

JOULES 


D  I  VI /O (PCT .  DRAG) 
M/ SEC /PCT 


DRAG  RDCR,  WT.  0.151  CRAMS  PCT,  ORAG  CHANGE  /  (DEG.  YAW)**2  2.41 

RANGE  HEIGHT  TOP  ANG  OP  FALL  V  ENERGY  D(V)/0(PCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/StC/PCT 

0.00  0.00  22,3  542  758  0.0 

:  :  :  HI  I  4:1 


466 

545 

460 

531 

485 

516 

449 

605 

444 

492 

436 

479 

m 

467 

454 

442 

416 

431 

CF- 1-7 


TYPE  CF  l  CALIBER  5.96  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  MT  5.066  GRAMS  PROJ.  DIA.  A. 60  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CMC.  Ml.  1.23  GRAMS  SABOT  NT.  0.073  GRAMS 
TWIST  KATE  NA  PCT.  OR AG  CHANGE  /  (OEG.  VAW)**2  0.71 


DRAG  ROCR.  WT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  IDEG.  YAN)**2  2.41 

RANGE  HEIGH:  TUF  ANG  OF  FALL  V  ENERGY  DIV)/DIPCT.  DRAG) 

M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


0 

0.00 

0.00 

0 

0.00 

0.00 

50 

0.53 

5.07 

100 

1.02 

0.13 

150 

1.46 

0.20 

200 

1.85 

0.27 

250 

2.20 

0.34 

300 

2.50 

0.41 

350 

2.76 

5.46 

400 

2.96 

5.55 

450 

3.11 

0.63 

500 

3.21 

0.70 

550 

3.26 

o.  n 

600 

3.26 

0.65 

650 

3.20 

0.V2 

700 

750 

Ml 

I. go 
1.08 

800 

2.68 

1.15 

650 

900 

?.39 

2.04 

950 

1.63 

U39 

1000 

1.15 

1.47 

1050 

0.61 

1.56 

1100 

0.00 

1.64 

318 


CF-1-8 


TYPE  CF  l  CALIBER  9.96  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  MT  5. 0011  GRAMS  PROJ.  01A.  4.60  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  MI.  0.000  GRAMS  GHG.  MT.  2.96  GRAMS  SABOT  HI.  U.UfJ  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  IDEG.  YAM)»*2  0.71 


RAi 


JJGE 


HEIGHT 

H 


0 

0 

90 

100 

190 

200 

250 

300 

350 

288 

500 

550 
600 
650 
700 
750 
ago 
850 
900 
9~ 
10 

10__ 
1100 


■  w 

:W 


0.92 

0.50 


lie 

ANG  OF  FALL 

V 

MILS  M/SEC 

0.00 

6.7  ; 

L 127 

0.00 

6.7 

1127 

0.04 

6.3  1 

1101 

0.09 

5.9  1 

1076 

0.14 

5.4  ] 

1050 

0.19 

4.9  ] 

1024 

0.24 

4.5 

996 

0.29 

3.9 

972 

0.34 

3.4 

946 

0.39 

2.8 

919 

0.45 

0.50 

2.2 

1.6 

893 

867 

0.56 

0.9 

840 

0.62 

0.2 

814 

0.69 

-0.6 

787 

0.75 

-1.5 

761 

0.82 

-2.4 

734 

0.89 

-3.3 

707 

0.96 

-4.4 

i §2 

1.03 

-5.5 

1.11 

-6.7 

627 

1.19 

-8.0 

600 

1:1? 

-9.5 

573 

-11. 1 

546 

ENERGY 

JOULES 


DIVl/DIPCT.  DRAG) 


M/SEC/PCT 


3278 

0.0 

3231 

0.0 

3085 

-0.3 

294J 

-0.5 

2803 

-0.8 

2667 

-T.U 

2534 

-1.3 

2403 

-1.6 

2275 

-1.8 

2150 

-2.1 

2029 

-2.4 

1911 

-2.6 

1791 

-2.9 

1685 

-3.2 

1577 

-3.5 

1472 

-3.7 

1370 

-4.0 

1272 

-4.3 

1178 

-4.5 

1087 

-4.8 

1000 

-5.1 

916 

-5.4 

836 

-S.7 

759 

-5.9 

ORAG  RDCR.  MT.  0.151  GRAMS 


PCT.  ORAG  CHANGE 


(DEG.  YAW) **2  2.41 


RANGE 

M 


HEIGHT 

M 


.00 
0.85 
0*68 

8:11 

0.00 


TOF 

ANG  OF  FALL 

V 

ENERGY 

D( V) /OtPCT .  DRAG) 

SEC 

MILS 

M/SEC 

JOULES 

M/SEI.7PCT 

0.00 

4.6 

1127 

3278 

0.0 

0.00 

4.8 

1127 

3231 

0.0 

0.04 

4.4 

M 

3180 

-0.1 

0.09 

4.0 

3129 

-0.2 

0.13 

3.6 

1101 

3078 

-0.3 

0.16 

3.2 

1092 

3028 

-0.3 

0.23 

0.27 

1:1 

tm 

29  79 
2930 

-0.4 

-0.5 

0.32 

1.9 

1066 

2682 

-0.6 

0.37 

1.4 

1057 

2834 

-0.7 

0.41 

t.o 

1049 

27B7 

-0.8 

0.46 

0.5 

1040 

2740 

-0.9 

0.51 

0.1 

1032 

2694 

-0.9 

0.56 

-0.4 

1023 

2649 

-1.0 

0.61 

-0.9 

1015 

2604 

-1.1 

0.66 

-1.4 

1006 

2560 

-1.2 

0.71 

-1.9 

998 

251b 

-1.3 

0.76 

-2.4 

990 

24  7 2 

-1.3 

0.81 

-2.9 

981 

2429 

-1.4 

0.86 

-3.4 

973 

2387 

-1.5 

0.91 

-3.9 

964 

2345 

-1.6 

B 

-4.5 

956 

2304 

-1.7 

-5.0 

948 

2263 

-1.7 

-5.6 

940 

2223 

-1.8 

319 


CF-1-9 


TYPE  CF  1  CALIBER  5.56  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  WT  7.726  GRAMS  PROJ.  DIA.  4.60  MM  IMPULSE  0.6  L6.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  0.44  GRAMS  SABOT  NT.  0.073  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANCE  /  (DEC.  VAW>**2  0.71 


RANGE  HEIGHT 

M  M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


0 

0.00 

0.00 

56.9 

0 

0.00 

0.00 

56.9 

5° 

2*71 

0.13 

53.5 

ioo 

5.25 

0.27 

49. H 

150 

7.60 

0.41 

45.7 

200 

9.74 

0.56 

41.5 

250 

11.67 

0.  71 

37.0 

300 

350 

13.37 

14.83 

0.86 

1.02 

i*:§ 

400 

16.05 

1.18 

22.1 

4  50 

17.00 

1.34 

16.7 

500 

17.69 

1.51 

11.0 

550 

48.08 

1.69 

5.  1 

600 

18.19 

1. 86 

-l.l 

650 

17.98 

2.04 

-7.5 

700 

17.46 

2.22 

-14.2 

750 

16.60 

2.4i 

-21.1 

800 

15.39 

2.60 

-26.3 

850 

13.82 

2.79 

-35.9 

900 

11.87 

2.99 

-43.7 

950 

9.53 

3.19 

-51.8 

1000 

6.79 

3.40 

-60.3 

1050 

3.61 

3.61 

-69.1 

1100 

0.00 

3.83 

-78.2 

386 


0.0 

0.0 

-0.1 

-0.3 

-0.3 

-0.3 

-0.4 

-0.5 

‘-8:! 

-0.6 


-0.8 

-0.8 

-0.8 

-0.9 

-0.9 

-0.9 

:i:8 

-1.0 


DRAG  ROCR. 

WT.  0.151 

GRAMS 

PCT.  ORAG 

CHANGE  / 

(DEG.  YAW) 4*2  2.41 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

D ( V) /O (PCT •  DRAG) 
M/SEC/PCT 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

41.6 

388 

587 

0.0 

0 

0.00 

0.00 

41.6 

388 

582 

0.0 

50 

1.96 

0.13 

38.2 

385 

571 

0.0 

100 

3.75 

0.26 

34.8 

381 

561 

-0.1 

150 

5.37 

0.  39 

31.4 

378 

550 

-o.i 

200 

6.83 

0.52 

27.8 

375 

540 

-o.l 

250 

8.11 

0.66 

24.2 

371 

5  30 

“0«  2 

300 

9.21 

0.79 

20.6 

368 

521 

-0.2 

350 

10. 1  3 

0.93 

16.9 

365 

$11 

-0.2 

4  00 

10.86 

1.07 

13.1 

362 

502 

-0.3 

450 

500 

11.41 

11.77 

\:ik 

9.2 

5.3 

111 

432 

403 

:8: 1 

550 

11.94 

1.49 

1.3 

352 

475 

-0.3 

600 

11.90 

1.63 

-2.8 

349 

466 

-0.4 

650 

11.6  7 

1.78 

-6.9 

346 

458 

-0.4 

700 

11.23 

1.92 

-11. 1 

344 

451 

-0.4 

750 

10.59 

2.07 

-15.3 

341 

443 

-0.4 

800 

9.73 

2.21 

-19.7 

338 

436 

-0.4 

850 

8.67 

2.36 

-24.1 

336 

429 

-0.4 

900 

7.38 

2.51 

-28.5 

333 

422 

-0.5 

950 

5.87 

2.66 

-33.0 

331 

416 

-0.5 

1000 

4.14 

2.81 

-37.6 

329 

410 

-0.5 

1050 

2.19 

2.97 

-42.3 

326 

404 

-0.5 

1100 

0.00 

3.12 

-47.1 

320 

387 

-0.6 

320 


CF- 1-10 


TYPE  CF  1  CALIBER  5.56  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  WT  7.726  GRAMS  PROJ.  DIA.  A. 60  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT •  0.95  GRAMS  SABOT  MT.  0.073  GRAMS 

TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW>*«2  0.71 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


ENERGY 

JOULES 


om^EPccJ*c?,UG 


5.66 

7.06 

«:ii 

9.92 

10.59 

11.09 

I 

10.00 


DRAG  ROCR.  WT.  0.151  GRAMS 


RANGE 

M 


HEIGHT 

M 


6.5 
A.  6 

-7.9 

:l?:f 

-Is:? 

-33.7 

-39.6 

-45.7 

-52.0 


PCT.  DRAG  CHANGE  /  (OEG.  YAM>**2  2.41 


ANG  OF  FALL 
MILS 


11:1 

19.5 
17.7 
15.9 
14.1 
12.3 
10. A 
U.5 

6.5 
A. 6 

2.6 
0.6 

-1.5 
-3.6 
-5.  7 
-7.8 
-10.0 

-16.6 


V 

M/SEC 


ENERGY 

JOULES 


0(V>/D<PCT.  DRAG) 
M/SEC/PCT 


-19.1 

-21.5 


CF-1-11 


TYPE  CF  1  CALIBER  9.96  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  wT  7.726  GRAMS  PROJ.  D1A.  4.60  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  2.35  GRAMS  SABOT  WT.  0.073  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (OEG.  YAW)**2  0.71 


RANGE 

M 


HEIGHT 


ANG  OF  FALL 


M 

sec 

MILS 

M/SEC 

0.00 

0.00 

11.3 

843 

0.00 

0.00 

11.3 

843 

0.54 

0.06 

10.6 

B26 

1.04 

0.12 

9.8 

808 

1.51 

0.18 

9.1 

791 

1.93 

0.25 

8.2 

773 

2.3? 

0.31 

7.4 

755 

2.66 

0.38 

6.5 

738 

2.96 

0.45 

5.6 

702 

3.21 

8:13 

4.6 

3.41 

3.5 

665 

3.56 

0.67 

2.4 

m 

3.66 

0.74 

1.3 

3.69 

0.82 

0.1 

-1.2 

632 

3.67 

0.90 

614 

3.58 

0.98 

-2.6 

597 

3.43 

1.07 

-4.0 

579 

3.20 

1.15 

-5.6 

561 

2.89 

1.25 

-7.2 

544 

2.60 

1.34 

-B.9 

526 

2.0  3 

1.44 

-10.8 

509 

1.45 

0.78 

1.54 

1.64 

=K:8 

Hi 

0.00 

1.75 

-17.2 

458 

ENERGY 

JOULES 


Om/OIPCr.  DRAG) 
M/SEC/PCT 


ORAG  ROCR. 

WT.  0.151 

GRAMS 

PCT.  DRAG 

CHANGE 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

M 

M 

SEC 

MILS 

M/SEC 

0 

0.00 

0.00 

8.4 

843 

0 

0.00 

0.00 

8.4 

843 

50 

0.39 

0.06 

7.7 

838 

100 

0.75 

0.12 

7.0 

833 

150 

i.oa 

0.18 

6.3 

828 

200 

1.37 

0.24 

5.5 

823 

250 

1.62 

0.30 

A#b 

818 

300 

1.84 

0.36 

4.0 

813 

350 

2.02 

0.42 

3.3 

808 

400 

2.17 

0.49 

2.5 

803 

450 

2.27 

0.55 

1.7 

790 

500 

2.34 

0.61 

0.9 

793 

5  50 

2.37 

0.67 

0.1 

788 

600 

2.3b 

0.74 

-0.7 

783 

650 

2.31 

0.  BO 

-1.5 

776 

700 

2.2  2 

0.87 

-2.3 

773 

750 

2.09 

0.93 

-3.2 

768 

800 

1.9  2 

1.00 

-4.0 

763 

850 

1.7  1 

1.06 

-4.9 

758 

900 

1.45 

1.  13 

-5.8 

764 

950 

1.16 

1.20 

-6.6 

749 

1000 

0.8  1 

1.26 

-7.5 

744 

1050 

0.43 

1.33 

-8.5 

739 

1100 

0.00 

1.40 

-9.4 

734 

ENERGY 

JOULES 


0 ( V) /D I PCT .  DRAG) 
M/SEC/PCT 


322 


CF-1-12 


TYPE  CF  1  CALIBER  6. SO  MM  AVERAGE  OEN&tTV  7.80  GRAMS/CC. 

PROJ.  MT  5.764  GRAMS  PROJ.  DIA.  5.37  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  0.36  GRAMS  SABOT  MT.  0.116  GRAMS 
TMIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  0.71 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  O(V)/0(PCT.  DRAG) 
•  H  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


487 

697 

0.0 

4B7 

684 

0.0 

456 

600 

-0.3 

427 

524 

-0.6 

3  98 

456 

-0.8 

371 

396 

347 

347 

-l.I 

§31 

315 

-0.9 

316 

289 

-1.0 

304 

266 

-1.0 

292 

246 

-i.g 

281 

226 

-LI 

271 

21 2 

-l.l 

197 

-1.2 

252 

l83 

-1.2 

243 

170 

-1.3 

2  34 

158 

-1.3 

22  6 

147 

-1.4 

Ml 

K 

-1.4 

-1.4 

202 

118 

-1.5 

195 

110 

-1.5 

188 

102 

-1.5 

182 

9a 

-1.5 

323 


CF- 1-13 


TYPE  CF  1 

CALIBER 

6.50  MM 

PROJ.  MT  5 

.764  GRAMS 

PROJ.  DIA. 

DRAG  ROCR. 

MT.  0 

.000  GRAMS 

CHG.  MT. 

TMtST  RATE 

NA 

PCT.  DRAG 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

M 

M 

Sec 

MILS 

0 

0.00 

0.00 

32.7 

0 

0.00 

0.00 

32.7 

50 

1.68 

0.08 

31.5 

100 

3.09 

0.16 

30.3 

150 

4.65 

0.24 

28.9 

20  0 

5.43 

0.33 

27.3 

250 

7.23 

0.42 

25.5 

300 

8.44 

0.52 

23.5 

350 

9.54 

0.63 

21.3 

400 

10.62 

0.  74 

18.7 

450 

11.37 

0.86 

15.7 

500 

12.07 

0.99 

12.  3 

550 

12.68 

1.13 

8.4 

600 

650 

12.89 

12.98 

1  lit 

4:§ 

700 

12.82 

1.60 

-6.0 

750 

12.40 

1.77 

-11.6 

800 

11.68 

1.94 

-17.7 

850 

10.66 

2.12 

-24.3 

900 

9.30 

2.31 

-31.3 

950 

7.59 

2.61 

-38.9 

1000 

5.48 

2.71 

-47.1 

1050 

2.97 

2.92 

-55.8 

1100 

0.00 

3.14 

-66.3 

ORAG  ROCR. 

WT.  0. 

241  GRAMS 

PCT.  DRAG 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

M 

M 

SEC 

MILS 

AVERAGE  DENSITY  7.80  GRAMS/CC. 
5.37  MM  IMPULSE  1.2  LB.  SEC. 
1.14  GRAMS  SABOT  MT.  0.116  GRAMS 


/  IOEG.  YAM>«*2  0.71 


V 

M/SEC 


678 

678 

646 

613 

581 

549 

517 

485 

455 

425 

397 

370 

346 

330 

316 

304 

292 

281 

III 

111 

226 


om»B0 hPkG) 


-i 


0.0 

0.0 

-0.3 

-0.6 

-1.0 

lb 

-lit 

4:1 

:f:* 
1.8 
.8 
.8 
.8 


-t 

:i 


.8 

.9 

.9 


V 

M/SEC 


ENERGY 

JOULES 


2.41 


D(V)/D<PCT.  DRAG! 
M/SEC/PCT 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

45U 


0.00 

0.00 

0.68 

1.31 

i.aa 

2.40 

2.86 

3.25 

3.59 

3.86 

4.07 


500 

4.21 

3.79 

2.1 

597 

550 

4.28  0.87 

0.7 

390 

600 

4.29 

3.96 

-0.8 

582 

650 

4.22 

1.04 

-2.3 

574 

700 

4.07 

1.13 

-3.8 

566 

750 

3.85 

1.22 

-5.4 

559 

800 

3.55 

1.31 

-7.0 

551 

860 

3.18 

1.40 

-8.7 

544 

900 

2.72 

1.49 

-10.4 

536 

950 

2.17 

1.59 

-12.1 

529 

1000 

1.54 

1.68 

-13.9 

52  2 

1050 

0.81 

1.78 

-15.8 

514 

1100 

0.00 

1.88 

-17.7 

507 

Hi 

IM 


324 


CF-1-14 


TYPE  CF  I  CALIBER  6.50  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  MT  5.76*  GRAMS  PROJ.  D1A.  5.37  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  2.76  GRAMS  SABOT  WT.  0.116  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  IDEG.  YAW»**2  0.71 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  D(V)/D(PCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


ORAG  RDCR.  MT.  0.241  GRAMS  PCT.  DRAG  CHANGE  t  (DEG.  YAW>**2  2.41 


V  ENERGY  0 ( V) /D (PCT •  DRAGI 


M/SEC 

JOULES 

M/SFC/PCT 

1034 

3143 

0.0 

1034 

3081 

0.0 

1024 

3019 

-0.1 

1014 

2957 

-0.2 

1004 

289/ 

-0.3 

993 

2837 

-0.4 

983 

2778 

-0.5 

973 

2720 

-0.6 

964 

2662 

-0.7 

954 

2606 

-O.B 

944 

m 

-0.9 

934 

-1.0 

924 

2442 

-l.l 

914 

2388 

-1.2 

905 

2336 

-1.3 

895 

2205 

-1.3 

885 

2234 

-1.4 

876 

2184 

-1.5 

866 

2135 

-1.6 

857 

208/ 

-1.7 

847 

2039 

1993 

-1.8 

838 

-1.9 

828 

1947 

-2.0 

819 

1902 

-2.0 

325 


CF- 1-15 


TYPE  CF  1  CALIBER  6.50  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PROJ.  MT  8.129  GRAMS  PROJ.  OIA.  5.37  MM  IMPULSE  0.8  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CHG.  WT.  0.41  GRAMS  SABOT  WT.  0.116  GRAMS 


DRAG  RDCR* 

MT.  0.241 

GRAMS 

PC T.  ORAG 

CHANGE  / 

( OI:G.  YAW)  **2  2.41 

RANGE 

HE  IGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

0  ( V I /D (PCT •  ORAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

H/SEC/PCT 

•  0 

0.00 

0.00 

47.0 

371 

567 

0.0 

0 

0.00 

o.oo 

47.0 

559 

0.0 

50 

2.22 

0.14 

43.3 

36} 

546 

0.0 

100 

4.25 

0.27 

39.6 

363 

533 

-0.1 

150 

6.10 

0.41 

35.7 

358 

520 

-o.i 

200 

7.76 

0.55 

31.8 

354 

508 

-Q.2 

250 

9.22 

0.69 

27.8 

496 

-0.2 

300 

10. 48 

0.84 

23.6 

484 

-0.2 

350 

11.54 

0.98 

19.4 

343 

474 

-0.2 

400 

12.39 

1.13 

15.2 

340 

464 

-0.3 

450 

13.03 

1.28 

10.8 

336 

434 

-0.3 

500 

13.45 

1.43 

6.3 

333 

444 

-0.3 

550 

13.65 

1.58 

1.8 

330 

435 

-0.4 

600 

13.63 

1.73 

-2.9 

327 

426 

-0.4 

650 

13.38 

1.88 

-7.6 

324 

418 

-0.4 

700 

12.89 

2.04 

-12.4 

321 

409 

-0.4 

730 

12.16 

2.20 

-17.3 

318 

401 

-g.j 

BOO 

11.20 

’.35 

2.51 

-22.3 

315 

393 

-0.5 

050 

9.98 

-27.4 

312 

)83 

-2-1 

900 

8.51 

2.68 

-32.6 

309 

377 

-0.5 

950 

6.78 

2.84 

-37.9 

306 

369 

-0.6 

logo 

4.80 

3.00 

-43.3 

303 

?!§ 

-0.6 

1050 

2.54 

f.17 

-48.9 

294 

-0.7 

1100 

0.00 

3.34 

-54.8 

286 

323 

-O.B 

326 


CF-1-16 


CALIBER  6. SO  MM 


AVERAGE  DENSITY  11.00  GRAMS/CC. 


PROJ.  MT  8.129  GRAMS  PROJ.  DIA.  5.3?  MM  IMPULSE  1.2  13.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  0.91  GRAMS  SABOT  MT.  0.116  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAM>**2  0.71 


RANGE 

M 


HEIGHT 

M 


0.00 

0.00 

2.03 

3.95 

5.77 

7.46 

9.02 

10.44 

!!! 

B:{! 

ItelS 

t):i2 

12.93 


ANG  OF  FALL 
MILS 


-4.2 

-9.9 

-15.9 

-22.3 

-29.0 

-36.0 

-43.4 

-68. 1 


V 

ENERGY 

M/SEC 

JOULES 

515 

1093 

515 

1078 

493 

90/ 

471 

901 

449 

820 

426 

745 

406 

676 

386 

612 

369 

55  3 

351 

ill 

502 

466 

437 

3 1 P 

309 

38/ 

300 

366 

292 

347 

264 

329 

277 

312 

270 

296 

263 

281 

256 

267 

260 

254 

244 

241 

237 

229 

0 1 VI /D (PCT .  DRAG) 
M/SEC/PCT 


DRAG  ROCR.  MT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (OEG.  YAM)**2  2.41 


RANGE 

M 


HEIGHT  TOF 

M  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULtS 


0 1 V I /D ( PCT •  DRAG! 
M/SEC/PCT 


-if  ll 

-12^8 

-19.6 

-^5*3 

-20.2 


327 


CF-1-17 


TYPE  CP  1  CALIBER  6.50  MM 

PROJ.  WT  B. 129  GRAMS  PROJ.  01A. 


DRAG  ROCR. 

WT.  0 

.000 

GRAMS  CHG.  WT. 

TNI  ST  RATE 

NA 

PCT.  ORAG 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

M 

M 

SEC 

MILS 

0 

0.00 

C 

1.00 

15.0 

0 

G.00 

c 

1.00 

15.0 

50 

0.72 

c 

>.06 

14.2 

100 

1.40 

( 

>.13 

13.4 

150 

2.03 

( 

>.19 

12.5 

200 

2.6  3 

c 

>.26 

11.6 

250 

3.1  7 

0.33 

10.6 

300 

3.67 

0.41 

9.5 

3  50 

4.11 

0.48  8.4 

400 

4.49 

0.56  7.1 

450 

4.81 

0.64 

5.8 

500 

5.07 

0.73 

i  4.4 

550 

5.25 

0.82 

!  2.8 

600 

5.35 

>.91 

1.1 

450 

5.36 

.00 

l  -0.7 

700 

5.29 

l.  10 

l  -2.7 

750 

5.11 

.21 

-4.9 

800 

4.82 

[.32 

!  -7.3 

850 

4.40 

L.  43 

1  -9.9 

900 

3.85 

[.55 

i  -12.8 

950 

3.16 

L  .66 

1  -16.0 

1000 

2.29 

.a  i 

r  -if. * 

1050 

1.25 

1.93 

»  -23.5 

1100 

0.00 

< 

2.  1C 

1  -27.7 

AVERAGE  DENSITY  11.00  GRAMS/CC. 
5.37  MM  IMPULSE  2.1  LB.  SEC. 
2.26  GRAMS  SABOT  NT.  0.116  GRAMS 
CHANGE  /  IOEG.  YAM>»*2  0.71 


V 

M/SEC 


ENERGY 

JOULES 


OIV) 


M/ 


PCT.  ORAG) 
EC/PCT 


nu 

2506 

2363 

2223 

2088 

1958 

1832 

8* 


337 


973 

889 

911 

666 

603 

566 

496 

461 


ORAG  ROCR.  WT.  0.241  GRAMS  PCT.  ORAG  CHANGE  /  IOEG.  YAW»**2  2.41 


range 

HEIGHT 

TOF 

M 

M 

SEC 

0 

0.00 

0.00 

0 

0.00 

0.00 

50 

0.44 

0.06 

too 

0.65 

0.12 

150 

1.22 

0.19 

200 

1.55 

0.25 

250 

1.84 

0.32 

300 

2.09 

0.38 

350 

2.30 

0.45 

400 

2.46 

0.51 

450 

2.59 

0.58 

500 

2.67 

0.64 

550 

2.71 

0.71 

600 

2.70 

3.78 

650 

2.65 

0.85 

700 

2.55 

0.92 

750 

2.40 

0.99 

800 

2.21 

1*96 

850 

1.97 

1.13 

900 

1.68 

1.20 

950 

1.34 

1.27 

100U 

0.94 

1.35 

1050 

0.50 

1.42 

1100 

0.00 

1.49 

OF  FALL 

V 

MILS 

M/SEC 

9.4 

808 

9.4 

808 

8.7 

802 

7.9 

795 

7.1 

789 

6.3 

782 

5.5 

776 

4.6 

770 

3.8 

2.9 

m 

2.0 

751 

I.I 

745 

-b 

m 

-1.6 

726 

-2.6 

720 

-3.6 

7l4 

-4.5 

-5.6 

m 

-6.6 

696 

-7.6 

690 

-8.7 

684 

-9.8 

678 

10.9 

672 

ENERGY 

JOULES 


367 


^8 

943 

908 


106 


328 


CF-1-18 


TYPE  CP  1  CALIBER  6.5U  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  12.341  GRAMS  PROJ.  OIA.  5.37  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  RDCR.  MT.  0.000  CRAMS  CHG.  HT.  0.28  GRAMS  SABOT  MT.  0.116  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANCE  /  (DEG.  VAM>**2  0.71 


RANGE 

M 


HEIGHT  TOP 

M  SEC 


ANG  OP  FALL 
MILS 


V 

M/SEC 


ENERGY  D(V)/0(PCT.  DRAG) 
JOULES  M/SEC/PCT 


ORAG  RDCR.  MT.  0.241  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  2.41 


329 


CF-  i-  19 


TYPE  CF  1  CALIBER 

PROJ.  W T  12 • 341  CRAMS 
ORAG  ROCR.  NT.  0.000  GRAMS 
TWIST  RATE  NA 


RANGE 

M 


0 
0 
SO 
ICO 
150 
200 
250 
300 
350 
400 
4  50 
5Q0 
550 


750 

600 

850 

900 

950 

1000 

1050 

1100 


HEIGHT 

M 


0.00 
0.00 
2.1 4 
5.28 
7.62 
9.74 

I. 64 

|h» 

15.91 
.82 
.  .46 
17.81 

m 

16.21 

16.00 

13.44 

II. 53 
9.24 
6.56 
3.49 
0.00 


TOP 

SEC 


0.00 

0.00 

0.14 

0.28 


6.50  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  01 A.  5.37  MM  IMPULSE  1.2  LB.  SEC. 
CMC.  WT.  0.61  GRAMS  SABOT  NT.  0.116  GRAMS 
PCT.  DRAG  CHANGE  /  I DEG.  YAW>9*2  0.71 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


556 


482 


0.0 

0.0 

:§:* 

-0.2 

-0.3 

-0.3 

-0.4 

-0.4 

-8:1 

:8:1 
-0.6 
-0. 


-0.7 

-0.8 

-Q.B 

:8:l 

i8:3 


DRAG  RDfR,  WT .  0.241  GRAMS 


RANGE 

H 


HEIGHT 

M 


TOF 

SEC 


PCT.  ORAG  CHANGE  t  IDEG.  YAW)P*2  2.41 

,WV?ESf*lL  «,?«  SiStfS  D,V,^lEC/fcl"*11' 


0 

0 

50 

100 

150 

200 

250 

Wo 

400 

450 

500 

550 

600 

650 

700 

750 

800 

f.50 

900 

950 

toco 

1050 
1  100 


0.00 


4.06 
5.60 
7.36 
8.73 
9.91 
.69 
■  66 
_-.24 

P 

12.46 

11.96 

14:58 

Yii 

6.23 

4.40 

2.32 

0.00 


."1 

10.  e 

11. 

i2.; 


45.0 

45.0 

54:1 

41:4 

25.9 

i\:% 

5.4 

1.1 

-3.2 

-lilt 

-16.6 

-\\:l 

-30.4 

-35.2 

-40.0 

-44.0 

-49.9 


MU 

111 


330 


CF- 1-20 


PROJ.  WT  12.341  GRAMS 


PROJ.  01  A.  5.37  MM 


TYPE  CF  1  CALIBER  6.50  MM  AVERAGE  DENSITY  lb. TO  GRAMS/CC. 

PROJ.  WT  12.341  GRAMS  PROJ.  01A.  5.37  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  1.77  GRAMS  SABOT  WT.  0.116  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAWI**2  0.71 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 

m/Kec 

ENFRGY 

MILS 

JOULES 

26.3 

580 

2095 

26.3 

580 

2076 

24.7 

565 

1969 

23.1 

21.4 

550 

535 

1665 

1764 

19.6 

620 

1667 

17.7 

505 

1574 

15.7 

490 

1 4  84 

D( V) /D (PCT •  DRAG) 
M/SEC/PCT 


-Hil 

-26.0 

-30.6 

-35.5 

-40.5 


DRAG  ROCR.  WT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.41 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


D  (  V  )  /D (PCT .  DRAG) 
M/SEC/PCT 


-17.8 

-19.8 


CF-1-21 


TYPE  CF  1  CALIBER  7.62  MM  AVERAGE  DENSITY  7.60  GRAMS/CC. 

PROJ.  WT  9.282  GRAMS  PROJ.  01A.  6.30  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  0.3*  GRAMS  SABOT  NT.  0.IB7  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAW)**2  0.71 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


M/SEC 


S8SCII 


0.00 
0.00 
*.09 
7.93 
11.52 
l*. 8* 
17. H6 
20.57 
22.95 
2*. 97 
26.62 
27.86 

28.91 

28.27 

27.08 

25.30 

22.90 

19.8* 

16.06 


85.3 

85.3 

80.7 

75.7 

70.3 

6*. 5 

58.* 

51.8 

**.8 

1?:$ 

i»:8 

|.* 

-7.8 
-18.6 
-30.2 
-*2.5 
-55.6 
-69.5 
-8*.* 
-100. 1 
-Il6.9 
-13*. 7 


11 

S  52 

A  51 

L.I 

>8  0 

8  0 

0  -(j 

if 

t6  -G 

fiT 

6  -0 

13 

»■  Kf 

10  -0 

)5  -0 

\l 

1 

>2  -0 

»l  -0 

!5 

3  I 

1  "8 

?* 

13 

\  \\ 

13  -0 

>6  -0 

>0  -0 

| 

f  h 

s  is 

)5  -Q 

B  : 

i*  -i 

[9 

18 

L8 

2  -| 

•  1  -1 

2  -1 

[? 

i  : 

L6 

5  li 

!6  -1 

DRAG  ROCR.  WT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  IOEG.  YAW)**2  2.*1 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V  ENERGY  OIVl/OIPCT.  ORAG) 
M/SEC  JOULES  M/SEC/PCT 


0.00 

0.00 

2.78 

5.3* 

7.67 

9.76 

: 

15.66 
16. *9 
17.05 
17.3* 
17.33 
lt.0* 
16. *5 
15.56 
1**36 

8.80 

t:i! 

0.00 


58.9 

58.9 

5*.* 

*9.8 

*5.0 

|S:i 

J:8 

-15.1 

-21.* 

:«:1 

-51:1 

-55.7 

-73:1 


l  :  « 

'i  l 

i  ’  : 

n 


CF-l-22 


TYPE  CF  1  CALIBER  7.62  MM  AVERAGE  DENSITY  7.80  GRAKS/CC. 

PROJ.  MT  9.282  GRAMS  PROJ.  OIA.  6.30  MM  IMPULSE  1.?  LB.  SEC. 

ORAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  0.82  GRAMS  SABOT  MT.  0.187  GRAMS 
TMIST  RATE  NA  PCT.  ORAG  CHANGE  t  (DEG.  YAW)**2  0.71 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


JOULE 


°,V,/M^/Tk?RAG‘ 


ORAG  RDCR. 

RANGE 

M 


MT.  0.369  GRAMS 

HEIGHT 
M 


PCT.  DRAG  CHANGE  /  (DEG.  YAM>**2  2.41 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY  U ( V) /D ( PCT •  DRAG  I 


JOULES 


M/SEC/PCT 


333 


CP- ] -23 


TYPE  CF  1  CALIBER  7.62  HM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  WT  9.282  GRAMS  PROJ.  01A.  6.30  MM  IMPULSE  2*1  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  2.10  GRAMS  SABOT  WT.  0.U7  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.71 


RANGE  HEIGHT  TOP 
M  M  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 


JOULES 


0 ( V I /OIPCT •  DRAG! 
M/SEC/PCT 


DRAG  ROCR.  WT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.M 

RANGE  HEIGHT  TOP  ANG  OP  FALL  V  ENERGY  OIVI/DIPCT.  DRAG) 
M  M  SEC  MILS  M/SFC  JOULES  M/SEC/PCT 


334 


CF- i -24 


TYPE  CF  1  CALIBER  7.62  MM  AVERAGE  DENSITY  II. 00  GRAMS/CC. 

PROJ.  WT  13.090  GRAMS  PROJ.  DIA.  6.30  MM  IMPULSE  O.tt  LB.  SEC. 

DRAG  A OCR.  WT.  0.000  GRAMS  CHG.  WT.  0.29  GRAMS  SABOT  WT.  0.167  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAWI**2  0.71 


RANGE  HEIGHT  TOP 
M  N  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY  0 1 V I / 0  I PCT •  ORAG) 

JOULES  M/SEC/PCT 


0.00 

2:?2 

9.09 

13.03 

16 .5  6 
19.64 
22.27 


‘Ml 

oloo 


0.00 

0.00 

0.20 

0.40 

0.60 

0.H1 


100.0 

100.0 

92.4 

84.4 


-90. 


445 

439 

419 

400 

383 


319 

306 


fa 


PCT.  DRAG  CHANGE  / 


(DEG.  Y  AW  I **2 

ENERGY  D( Vi 
JOULES 


i? 

fa 


2.41 


335 


CF- 1-25 


TYPE  GF  1  CALIBER  T.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PRCJ.  WT  13.090  GRAMS  PROJ.  DIA.  6. SO  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  WT.  0.56  GRAMS  SABOT  WT.  0.1BT  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAW>**2  0.71 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


M/ 


he  nra  0,v,«4IE^^c?**0, 


0 

0 

50 

LOO 

150 

200 

250 

SOU 

m 

950 

118 

600 

650 

700 

750 

800 

)5t 


930 

LOCO 


0.00 

0.00 

3.19 

6.17 

8.92 


0.61 

>.77 


»:8 

62.8 

58.3 

53.6 

98.6 

93.9 

37.9 

32.2 

26.2 

19.9 
13.3 

6.9 

-3 
-5 

:» 

:?1  -A 


:8 

.9 

: :i 


Its 


0.0 

-0.3 

-0.3 

-0.9 

-o.a 

:8:S 

-8: 


ill 

0.9 

:8 


2B7 


.0 

.0 


OR  AO  RUCK.  WT.  0.3B9  GRAMS  PCT.  DRAG  CHANGE  /  (OEG.  YAWI»*2  2.91 


RANGE 

H 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERC 

JOULt 


0 ( V ) /D (PCT *  DRAG) 
M/ SEC/ PCT 
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CF-1-26 


TYPE  CF  I  CALIBER 

PROJ.  NT  13.090  GRANS 
DRAG  ROCR.  NT.  0.000  GRAMS 
TNIST  RATE  NA 


7.62  MM 
PROJ.  01 A. 
CHG.  NT. 
PCT.  DRAG 


AVERAGE  DENSITY  11.00  GRAMS/CC. 
6.30  MM  IMPULSE  2.1  LO.  SEC. 
1.69  GRAMS  SABOT  NT.  0.167  GRAMS 
CHANGE  /  (OEG.  VAN) **2  0.71 


RANGE 

M 


"MY*11  H/Itc  EJOUuI  D'V,WI«fcrG’ 


9.35 

6.08 

6.52 

|:*f 

0.00 


.00 
.00 
1.09 
S.  19 
.29 
0.39 
0.50 


e 


8:8 

ill 

.1! 

ii) 

.05 


269 


472 


0.0 

0.6 

-0.2 

-0.4 

-0.6 

-0.7 

-0.9 

:|:t 

:|:l 

•1.3 


DRAG  RDCR.  NT.  0.389  GRANS  PCT.  ORAG  CHANGE  /  (OEG.  YAN)«*2  2.41 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0  ( V ) /O  I  PCT •  ORAG I 
M/SFC/PCT 


0.0 

0.0 

0.0 


A: 

:8: 

:8: 


:: 

3:i 

-Q  •  6 

-h 

:8:i 

-0.8 

:8:S 

-0.9 
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cr- 1-27 


TYPE  CF  I  CALIBER  7.62  MM  AVERAGE  DENSITY  16.70  GftAMS/CC. 

PROJ.  NT  19.873  GRANS  PROJ.  DIA.  6.30  MN  IMPULSE  0.8  LB.  SEC. 


ORAG  ROCR. 

NT.  0.000 

GRAMS 

CHG.  NT. 

TMIST  RATE 

NA 

PCT.  ORAG 

RANGE 

HEIGHT  1 

[OF 

ANG  OF  FALL 

M 

M  ! 

itc 

MILS 

0.13  GRANS  SABOT  NT.  0.187  GRAMS 
CHANGE  /  (DEG.  VAW)**2  0.71 

h/*«c  mi  om0i®fcP*' 


DRAG  RDCR.  HT.  0.389  GRAMS  PCT.  DRAG  CHANGE  I  (DEG.  YAH»**2  2.M 
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CF- 1-28 


TYPE  Cr  1  CALIBER  7. *2  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  19.673  GRAMS  PROJ.  DIA.  6.30  MM  IMPULSE  1.2  LB.  SEC. 

OR AG  ROCR*  MT.  0.000  GRAMS  CHG.  MT.  0.43  GRAMS  SABOT  MT.  0.IB7  GRAMS 
TMIST  RATE  NA  PCT.  ORAG  CHANGE  /  IDEG.  YAM)**2  0.71 


RANGE 

H 


HEIGHT 

M 


ANG  OF  FALL  V  ENERGY  DIVI/D(PCT.  DRAG) 
MILS  M/SEC  JOULES  M/SEC/PCT 


7.UV 

13.04 
.6.60 
|.7  3 

f!:|! 

i! 


100.0 
100. 0 

92.4 

84.5 

76.4 

68.1 

59.4 

50.6 

tk:t 

!i-f 

:  i! 

-54.4 

:?|:i 

-92.2 

m 


25 

25 

s 

B 

)6C 

)6) 

l 

.4  3 

123 

■i 

b 

>o: 

[ii 

) 

a 

u 

¥ 

5 

9 

- 

\ 

5 

i 

• 

' 

RC 

n 

* 

L 

:: 

* 

9 

) 

1 

•/ 

j 

_ 

|  ; 

l\ 

- 

DRAG  ROCR.  MT.  0.369  GRAMS  PCT.  ORAG  CHANGE  /  (OEG.  YAM) 6*2  2.41 


RANGE  HEIGHT 
M  M 


ANG  OF  FALL 
MILS 


./lie  5ouff2  D,,,0ilS5>c?"‘li’ 


CF- 1-29 


TYPE  CF  l  CALIBER  7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  IV. 873  GRAMS  PROJ.  D1A.  6.30  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  1.19  GRAMS  SABOT  MT.  0.167  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  t  (DEC.  YAM»**2  0.71 

"T£  Htrf  he  ,N*.?fsMU  H/itc  mi  0lv'(;?}i»krs' 


1:88 

11.63 


ORAG  ROCR.  MT.  0.389  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  VAM)**2  2.61 


RANGE 

N 


HEIGHT 

M 


ANG  OP  FALL 
MILS 


V 

M/SEC 


mi 


0,v,«4l£^c?“G’ 


CP-1-30 


9.72 


5.72 


ALL  DIMENSIONS  ARE  IN  CALIBERS 

Axial  Radius  of  Gyration  ■  0.377  Cal.  Wetted  Area  »  2S.34  Cal.2 
Tr ana verse  Radius  of  Gyration  >  1.97  Cal.  Volume  ■  5.60  Cal.3 


Center  of  Naas 

(Nose) 

■ 

6.92  Cal 

.  1 

Length 

•  9.72 

Cal. 

V 

\ 

C“o 

Cdspt 

"A 

\ 

-I,N 

T 

(Tracer) 

.4  * 

.334 

.144 

3.47 

5.62 

4.51 

.8  * 

.322 

.122 

3.50 

5.62 

4.55 

.9  * 

.353 

.119 

3.53 

5.62 

4.59 

.95* 

.419 

.118 

3.60 

5.63 

4.64 

1.0  * 

.485 

.130 

3.68 

5.63 

4.67 

1.05* 

.550 

.147 

3.88 

5.65 

4.73 

1.1  * 

.616 

.144 

3.95 

5.70 

4.74 

1.2  * 

.616 

.141 

3.92 

5.72 

4.78 

1.5 

.572 

.440 

.132 

.097 

.035 

3.89 

5.69 

4.78 

2.0 

.435 

.318 

.117 

.086 

.032 

3.77 

5.68 

4.67 

2.5 

.346 

.240 

.106 

.076 

.030 

3.75 

5.70 

4.50 

3.0 

.284 

.188 

.096 

.068 

.028 

3. 75 

5.75 

4.39 

3.5 

.239 

.151 

.088 

.061 

.027 

3.74 

5.78 

4.26 

4.0 

.206 

.124 

.081 

.056 

.026 

3.74 

5.80 

4.19 

Cp  ^  (Mach  ■  2.5)  ■  8.12  (1/radian  squared) 
Estimated  data 
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CF-2-1 


CF- 


MACH  NO. 


TYPE  CF  2  CALIBER 

PROJ.  HT  3. STB  GRAMS 
DRAG  ROCR.  MT.  0.000  GRAHS 
TWIST  RATE  NA 


5.96  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  DIA.  4.35  MM  IMPULSE  0.8  LB.  SEC. 
CHG.  WT.  0.79  GRAMS  SABOT  WT.  0.073  GRAMS 
PCT.  DRAG  CHANGE  /  IOEG.  YAW>**2  0.71 


RANGE 

M 


HEIGHT 

M 


TOE 

SEC 


ANG  OF  FALL 
MILS 


m/Hec 


ENERGY 

JOULES 


0 

0.00 

0 

0.00 

50 

1.64 

100 

3.23 

150 

4.76 

200 

6.22 

250 

7.60 

300 

8.90 

350 

10.09 

400 

490 

ii:!I 

500 

12.88 

550 

13.47 

500 

13.84 

650 

13.97 

700 

13.84 

750 

13.42 

800 

2.69 

850 

11.61 

900 

10.17 

950 

8.32 

1000 

6.03 

1050 

1100 

til 

0.00 

o.oo 

.07 

.15 
0.23 
0.31 
0.41 
50 
61 
0.72 
0.85 
0.98 

:£i 

.44 

2.35 

2.56 

2.77 

3.00 

3.23 


33.9 

33.9 

32.9 
31.7 
30.4 

m 

8:i 

f»:l 

13.9 

!:t 
0.0 
-5.6 
'll.  e 


* 

5 


4 

3 


7&W 

Hi 


0.0 

-o°:£ 

=5:1 


7 

6 

9 

$ 

2 

0 

9 

9 


9 

0 


8 


DRAG  RDCR.  MT.  0.151  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  VAW)**2  2.34 


RANGE 

HEIGHT  TOF 

ANG  OF  FALL 

V 

ENERGY 

om/o<PCT.  o 
M/SEC/PCT 

M 

M  SEC 

MILS 

M/SEC 

JOULES 

0 

0.00 

D.00 

13.5 

717 

938 

0.0 

0 

0.00 

0.00 

13.5 

0.0 

50 

0.64 

0.07 

12.5 

-0.1 

100 

1.23 

D.  14 

11.5 

865 

-0.2 

150 

1.76 

0.21 

10.4 

-0.3 

200 

2.25 

0.29 

9.3 

fB-VJ.B-- 

-0.4 

250 

2.68 

0.36 

8.2 

788 

-0.5 

300 

3.06 

3.44 

7.1 

764 

:8:$ 

350 

3.38 

0.51 

5.9 

740 

400 

3.65 

0.59 

4.7 

71  f 

-0.8 

450 

3.85 

D.67 

3.4 

-0.9 

500 

3.99 

D.75 

2.1 

;  j  flH 

-1.0 

550 

4.07 

3.83 

0.8 

606 

-1.1 

600 

4.08 

3.92 

-0.6 

597 

628 

-1.2 

650 

4.02 

1.00 

-2.0 

587 

608 

-1.2 

700 

3.89 

1.09 

-3.5 

578 

-1.3 

750 

3.69 

1.18 

-5.0 

568 

B  <  fl- 

-1.4 

800 

3.4  1 

1.26 

—  6.6 

559 

-:B1 

-1.5 

850 

3.05 

1.35 

-8.2 

550 

-1.6 

900 

2.61 

1.45 

-9.9 

540 

512 

-1.6 

950 

2.09 

1.54 

-11.6 

531 

k  a 

-1.7 

1000 

1.49 

(.63 

-13.4 

522 

-1.8 

1050 

1100 

0.79 

0.00 

1.73 

1.83 

-15.3 

-17.2 

iht 

mm 

:|:I 
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CF-2-4 


TYPE  CF  2  CALIBER  5.56  MM  AVERAGE  OENSITY  7.80  GRAMS/CC. 

PROJ.  MT  3.576  GRAMS  PROJ.  OIA.  4.35  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CMG.  MT.  1.50  GRAMS  SABOT  MI.  0.073  GRAMS 


TMIST  RATE  NA 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


0.00 

0.00 

0.05 

0.11 

0.16 

0.22 

0.28 

0.35 

0.42 


0.49 

3.57 


1000 

1050 


0. 
0.65 
0.73 

8.83 
.93 
1.03 
1.15 
1.27 
1.41 
1.55 
1-71 
1.87 
2.04 
2.21 


DRAG  ROCR.  MT.  0.151  GRAMS 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


0 

58 


100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
30 

So 

JO 
f  50 
800 
850 
900 
950 

1000 

1050 

1100 


0.00 

0.00 

0.33 

0.63 

0.91 

1.16 

1.38 

1.57 

1.73 

1.87 

1.97 

2.04 

2.07 

2.07 

2.04 

1.97 

1.87 

1.72 

1.54 

1.32 

1.05 

0.75 

0.40 

0.00 


8 


0.00 

‘.00 

-  .05 

0.10 

8.16 
.21 
0.26 
0.32 
0.38 
0.43 
.49 
.55 
0.61 
0.67 
0.73 

0.79 

0.85 

0.91 

0.98 

1.04 

|:H 

hit 


8 


PCf.  DRAG  CHANGE  /  (DEG.  YAM**2  0.71 


ANG  OF  FALL 
MILS 


15.0 

15.0 

14.4 

13.8 
13.2 

12.5 
11.7 

10.9 

9.9 

?:? 

6.4 

4.9 

3.2 

1.3 
-1.0 
-3.7 
-6.6 

-10.4 

-14.6 

-19.3 

-24.5 

-30.2 

-36.4 


V 

ENERGY 

D(V)/0(PCT 

M/SEC 

JOULES 

M/SEC/ 

976 

1739 

0.0 

976 

1704 

0.0 

939 

1576 

-0.4 

901 

1453 

-0.8 

864 

1334 

-l.l 

826 

1221 

-1.5 

788 

1111 

-1.9 

750 

100/ 

-2.3 

712 

907 

-2.7 

674 

814 

-3.0 

636 

725 

-3.4 

598 

640 

-3.8 

ffl 

561 

4  88 

-4.2 

-4.5 

486 

422 

-4.8 

451 

363 

-5.0 

41? 

311 

-5.1 

366 

35B 

266 

229 

-5.1 

-5.0 

335 

201 

-4.4 

318 

180 

-3.8 

pa 


78 


164 

ill 


:!:I 

-2.8 


PCT.  DRAG  CHANGE  t  (DEG.  YAW)*»2  2.34 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


Om/DIPCT.  ORAG) 
M/SEC/PC7 


7.0 

7.0 

6.4 

5.9 

5.3 
4  •  B 

4.2 

3.6 
3.0 

2.3 

1:5 

0.3 

0.4 

1.1 

1.9 

2.7 

3.4 
4.3 
5.1 
6.0 

.8 

.8 

8.7 


976 
976 
964 
952 
940 
928 
916 
904 
892 
880 
868 
857 
845 
834 
82  2 
811 
600 

ro 

766 

755 

744 

734 

723 


1739 

1704 

1661 

MS 

1535 

1494 

KB 

137  7 
1 340 
303 
267 
1232 
1198 
1164 
1131 
1098 
1066 
1035 
1005 
975 
946 
918 


0.0 

0.0 

-0.1 

-0.2 

-0.4 

-0.5 

-0.6 

-0.7 

-0.8 

-0.9 

-1.0 

-1.2 

-1.3 

-1.4 

-1.5 

-1.6 

-1.7 

-1.8 

-1.9 

-2.0 

-2.1 

-2.2 

-2.3 

-2.4 
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CF-2-5 


TYPE  CF  2  CALIBER  5.96  MM  AVERAGE  OENSITV  7.80  GRAMS/CC. 

PROJ.  WI  3.978  GRAMS  PROJ.  DIA.  A. 39  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  AOCR.  NT.  0.000  GRAMS  CHG.  NT.  3.92  GRAMS  SABOT  NT.  0.073  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW>**2  0.71 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


DRAG  ROCR.  NT.  0.151  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  2.3* 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D  I  VI /O ( PCT •  DRAG) 
M/SEC/PCT 
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CF-2-6 


TYPE  CF  2  CALIBER  5.56  MM  AVERAGE  DENSITY  11.00  GRAM5/CC. 

PROJ.  WT  5.047  GRAMS  PROJ.  OIA.  4. 35  MM  IMPULSE  0.6  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  0.64  GRAMS  SA80T  WT.  0.073  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAW>**2  0.71 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


01 V) /D ( PCT •  DRAG) 
M/SEC/PCT 


14.97 

Ifcit 


DRAG  RDCR.  WT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  IDEG.  YAW)**2  2.34 


RANGE  HEIGHT  TOF 
M  M  SEC 


i  OF  FALL 

V 

ENERGY 

0 ( V) /D ( PCT . 

MILS 

M/SEC 

JOULES 

M/SEC/PC 

22.2 

545 

760 

0.0 

22.2 

545 

750 

0.0 

20.5 

539 

731 

-0.1 

CF-2-7 


TYPE  CP  2  CALIBER  S.56  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  M T  5. OAT  GRAMS  PROJ.  OIA.  4.35  MM  IMPULSE  1.2  L8.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  HI.  1.24  GRAMS  SABOT  MT.  0.073  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  IDEG.  YAW»**2  0.71 


RANGE 

M 


HEIGHT 

M 


ANG  OP  FALL 
MILS 


V 

M/SEC 


ENERGY  D(V)/D(PCT.  DRAG) 
JOULES  M/SEC/PCT 


f:i 

5.0 

2.6 

:!:i 

-6.6 

-10.4 

-35.0 

-40.9 


DRAG  RDCR.  WT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.34 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


DIV)/D(PCT.  DRAG) 
M/SEC/PCT 


666 

661 

654 

ue 

091 

06 

646 

rt? 

639 

02C 

*h 

M? 

m 

sil 

OU3 

*9a 

70C 

681 

CF-2-8 


TYPE  CF  2  CALIBER  9.56  MM  AVERAGE  DENSITY  11.00  GKAMS/CC. 

PROJ.  WT  S.OA7  GRAMS  PROJ.  DIA.  A. 35  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCRh  WT,  0.000  GRAMS  CHG.  NT.  2.97  GRAMS  SABOT  NT.  0.073  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAW)**2  0.71 
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CF-2-9 


TYPE  CF  2  CALIBER  5.56  MM 

PROJ.  MT  7.662  GRAMS  PROJ.  OJA. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT. 


AVERAGE  DENSITY  16.70  GRAMS/CC. 
6.35  MM  IMPULSE  0.8  LB.  SEC. 
0.65  GRAMS  SABOT  MT.  0.073  GRAMS 


TWIST  RATE 


NA 


RANGE 

M 


HE  IGHT 
M 


TOF 

SEC 


0 

0 

50 

100 

150 

200 

250 

300 

350 


6  go 

650 


500 

550 

600 

650 

700 

750 

800 

850 

900 

950 


1888 


10! 
1100 


0.00 

g.oo 

2.66 

5.15 

7.66 

9.56 

11.66 

13.13 

16.57 

15.76 

16.70 

17.36 

17.75 

17.86 

H:!f 

16.27 

15.07 

13.53 

0.00 


0.00 

m 

0.27 

0.61 


0. 

0.85 

‘•n 


In! 


L.67 

1.86 


:3i 


>.39 

:?> 


.96 

1.16 


3.5 

3.78 


DRAG  RDCR.  NT.  0.151  GRAMS 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


0 

0.00 

c 

.00 

0 

0.00 

c 

1.00 

50 

1.93 

c 

>.13 

100 

3.69 

c 

1.26 

150 

5.29 

c 

1.39 

200 

6.72 

c 

>.52 

250 

7.97 

c 

.65 

300 

9.06 

c 

.79 

350 

9.96 

c 

1.92 

600 

10.69 

.06 

650 

11.23 

.20 

500 

LI.  58 

.36 

550 

11.76 

.68 

600 

LI. 71 

.62 

650 

LI. 68 

.76 

700 

LI. 05 

.90 

750 

L0.62 

■ 

.05 

800 

9.58 

.20 

850 

8.53 

>.36 

900 

7.27 

4 

'.69 

950 

5.78 

j 

>.66 

1000 

6.08 

< 

'.79 

1050 

2.15 

3 

96 

1100 

0.00 

I 

1.10 

PCT.  DRAG  CHANGE  /  (DEG.  YAN»**2  0.71 


ANG  OF  FALL 
MILS 


V  ENERGY  D( VI/OIPCT 

M/SEC  JOULES  M/SEC/ 


_ ORAG 

EC/PCT 


591 

ill 

*« 

622 

601 


H! 


33 


IS? 


ill 

156 

26b 

?37 

728 

220 

212 


PCT.  DRAG  CHANGE  /  (DEG.  VAM>**2  2.36 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 


JOULE 


DIV) 


^ _  DRAG 

VSEC/PCT 


60.9 


^  6 

-i: 


350 


CF-2-10 


drag  ROCR.  WT.  0.191  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  VAW)**2  2.34 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  D(V)/D(PCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


351 


CF-2-11 


TYPE  CF  2  CALIBER  S.S6  MM  AVERAGE  OENSITY  16.70  GKAMS/CC. 

PROJ.  WT  7.662  GRAMS  PROJ.  01A.  4.35  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  WT.  2.36  GRANS  SABOT  NT.  0.073  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  I DEG.  YAM 1**2  0.71 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


ENERGY 

JOULES 


-2.6 

-4.0 

-5.5 

-7.1 

*8t8 

=11: 

-17.0 


DRAG  RDCR.  WT.  0.151  GRAMS 


RANGE 

M 


HEIGHT 

M 


PCT.  DRAG  CHANGE  /  IDEG.  VAH)**2  2.34 


ANG  OF  FALL 
NILS 


V 

M/SEC 


ENERGY 

JOULES 


OIVI/DIPCT.  DRAG) 
M/SEC/PCT 


CF-2-12 


CALIBER  6.50  MM 


AVERAGE  DENSITY  7. BO  GRAMS/CC. 


PROJ.  WT  5.717  GRAMS 
DRAG  ROCR*  MT •  0.000  GRAMS 

TWIST  RATE  NA 


RANGE 


HEIGHT 

H 


PROJ.  01  A.  5.06  MM  IMPULSE  0.6  LB.  SEC. 
CHG.  WT.  0.58  GRAMS  SABOT  WT.  0.116  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  YAWI**2  0.71 


ANG  OF  FALL 
MILS 


V  ENERGY  0( V) /DIPCT.  DRAG) 
M/SEC  JOULES  M/sEC/PC T 


7.83 

t":if 

11:85 

t: 

20.39 

20.73 

18:11 

19.5  3 

lUll 

iun 

8.46 

4.56 

0.00 


DRAG  ROCR.  WT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.34 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  0(V)/0(PCr.  DRAG) 
M/SEC  JOULES  M/SEC/ PCT 


00 

0.00 

28.9 

490 

00 

0.00 

28.9 

490 

36 

0.10 

26.8 

483 

62 

0.21 

24.6 

476 

?§ 

0.31 

22.3 

469 

CF-2-13 


TYPE  CF  2  CALIBER  6.50  MM  AVERAGE  OENSITY  7. BO  GRAMS/CC. 

PROJ.  MT  5.717  GRAMS  PROJ.  OU.  5.08  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR,  NT.  0.000  GRAMS  CHG.  MT.  1.15  GRAMS  SABOT  MT.  0.116  GRAMS 
TM1ST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAMI**2  0.71 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


om 


mh  c? 


RAG' 


8 


50 

100 

150 

200 

250 

300 

350 

400 

500 

550 

*88 

700 

750 

aoo 

850 

900 

950 

1000 

1050 

1100 


7  a 

l?: 


Ilf 


Q.O 

0.0 

-0.3 

zid 

:j:l 

-1.9 

-2.1 

k 

3:1 

-1.8 

-1:1 

-1.8 


ORAG  ROCR.  MT.  0.241  GRAMS 

RANGE  HEIGHT  TOF 
M  M  SEC 


PCT.  DRAG  CHANGE  /  (DEG.  YANI**2  2.34 

,NCHffsMU  H/l«  586E n  iEp8;>cf"“ 


0 

0.00  0.00 

0 

0.00  0.00 

50 

0.68  0.07 

100 

1.31  0.15 

150 

1.88  0.22 

200 

2.40  0.30 

250 

2.85  0.38 

300 

3.25  0.46 

350 

3.59  0.54 

KTl  •^■1 

3. 86  0.62 

■  y 

4.07  0.7C 

B.]l 

4.21  0.78 

4.29  0.87 

I  ji 

4.29  0.95 

■  y 

4.22  1.04 

hlC 

4.08  1.13 

Mt  TO| 

3.86  1.22 

800 

3.57  1.31 

850 

3.19  1.40 

900 

2.73  1.49 

950 

2.18  1.59 

1000 

1.55  1.68 

1050 

0.82  1.78 

0.00  1.88 

14.4 

14.4 

13. 

U. 


I 


12.2 
11. 1 
9.9 
8.7 

7.4 

8:8 

3.5 
2.1 
0.7 

-0.7 

-2.2 

-3.8 

-5.4 

:fc? 

-10.4 

-12.2 

-14.0 

-15.9 

-17.8 


161 


0.0 

0.0 

0.1 

0.2 

0.5 

8:1 

0.5 

0.6 

8:5 
0.8 
•  9 
.0 

3:1 

1.3 

.3 
.4 
1.5 
1.5 
6 
6 


:? 


* 

-1 

-1 

-1 

:( 


354 


CF-2-14 


1 


i! 


TYPE  CP  2  CALIBER  6.90  MM 

PROJ.  UT  5. TIT  GRANS  PROJ.  OIA. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  MT. 


AVERAGE  DENSITY  T.80  GRAMS/CC. 
5.08  MM  IMPULSE  2.1  LB.  SEC. 
2.TT  GRAMS  SABOT  WT.  0.116  CRAMS 


TWIST  RATE  NA 


PCT.  DRAG  CHANGE  /  (DEG.  YAW>**2  0.71 


RANGE 

M 


HEIGHT 


& 


ANG  OF  FALL 
MILS 


9.9 

9.9 

9.5 
9.0 

M 

7.2 

6.6 

5.8 

3.8 

2.3 

-1:1 

-1.4 

-2.9 

-4.6 

-6.6 

•H:5 


V 

M/SEC 


:{ 


):) 

21.0 


406 

380 


ENERGY  OIVI/OCPCT.  DRAG) 
JOULES  M/SEC/PCT 


0.0 

0.0 

-0.3 

-0.6 

-1.0 

-1.3 

-1.6 

-1.9 

-2.3 

-1:3 

-3.2 

-3.6 

-3.9 

zi:l 

-4.9 

-5.2 

-5.4 

:?:> 

-5.5 


ORAG  ROCR.  WT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW) 4*2  2.34 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


0.00 

9.00 

0.05 

8:|S 

0.20 

0.25 

8:11 

0.40 

0.45 

hi 

0.62 

8:11 

0.78 

0.84 

0.90 

0.95 


ANG  OF  FAL. 
MILS 


IT#T* 

0.86 

0.61 

1:8) 

8:88 

1:11 

V 

M/SEC 


1040 

1040 

1029 

1019 

1008 

997 

987 

976 

966 

955 

945 

935 

924 

914 

904 

894 

884 

874 

864 

854 

844 

834 

824 

815 


ENERGY 

JOULES 


0(V)/0(PCT.  DRAG) 
M/SEC/PCT 


0.0 

0.0 

:8:! 
-0.3 
-0.4 
-0.5 
-0.6 
-0.7 
-0.  8 
-0.9 
-1.0 

=1:4 

-1.3 

-1.4 

:lit 

Eli! 

-2.0 

-2.1 


3SS 


CF-2-1S 


i 


TYPE  CF  2  CALIBER  6. SO  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  WT  8.063  GRAMS  PROJ.  01  A.  S.08  MM  IMPULSE  0.8  L§.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  0.42  GRAMS  SABOT  NT.  0.116  GRAMS 
TNIST  RATE  NA  PCT.  DRAG  CHANOE  /  (DEG.  YAN)**2  0.71 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
NILS 


V 

M/SEC 


jolfil 


OIVl/OIPCT.  DRAG) 
M/ SEC/ PCT 


0.00 
0.00 
3. IS 
6.10 
B.8<> 
11.36 

13.64 

tfcM 

18.90 

20.08 

20.94 
21.47 

21.65 
21.47 
20.9  1 

19.94 
18.55 
16.71 
14.41 
11.61 

8.29 

4.43 

0.00 


DRAG  ROCR.  NT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAN|*«2  2.34 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


I/O (PCT. 
M/SEC/P 


T.  DRAG) 
/PCT 


6.01 

7.64 

9.08 

10.32 

11.37 

{:» 

13.25 

13.45 

13.43 

11:18 

11.98 

11.03 

9.83 


356 


CF-2-16 


TYPE  CF  2  CALIBER  6.50  MM 

PROJ.  WT  8.063  GRAMS  PROJ.  OIA. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  WT. 


AVERAGE  DENSITY  11.00  GRAMS/CC. 
5.08  MM  IMPULSE  1.2  LB.  SEC. 
0.92  GRAMS  SABOT  MT.  0.116  GRAMS 


TWIST  HATE 


NA 


PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  0.71 


RANGE 

M 


HEJGMT 


m 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0 1 VI /O (PCT •  DRAG) 
M/SEC/PCT 


0.00 

?:88 

3.86 

lit! 

10.18 

11.40 

12.44 

13.30 

13.94 

14.36 

14.55 

14.48 

14.15 

13.53 

12.62 

lhs 

tM 

5.68 

3.04 

0.00 


/■  wv 

3:38 


!t:i 

39.3 

37.2 

34.9 

32.3 
29.5 

26.4 
23.0 

19.3 

15.3 

10.9 

6.2 

4: 

-9.7 

-15.6 

-21.8 

-Sfco 

-57.9 

-66.3 


!B7 


DRAG  ROCR.  WT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.34 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V  ENERGY 
M/SEC  JOULES 


0 ( V I /0(PCT.  ORAG) 
M/SEC/PCT 


502 

497 


8:8 

-8:1 

-0.2 

-0.2 

-0.3 

-0.3 

-0.4 

-0.4 

-0.4 

-0.5 

-0.5 

-0.6 

-0.6 

-0.7 

-0.7 

-0.8 

-0.8 

-0.8 

-0.9 

-0.9 

-1.0 

-1.0 


357 


CF-2-17 


TYPE  CF  2  CALIBER 

PROJ.  MT  8.063  GRAMS 
DRAG  ROCR.  MT.  0.000  GR 
TMIST  RATE  NA 


CALIBER  6.90  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

63  GRAMS  PROJ.  OIA.  9.08  MM  IMPULSE  2.1  LB.  SEC. 

.  0.000  GRAMS  CHG.  MT.  2.29  GRAMS  SABOT  MT,  0.116  GRAMS 

NA  PCT.  DRAG  CHANGE  /  (DEG.  VAWI**2  0.71 


RANGE 

M 


HE  IGHT 
M 


ANG  OF  FALL 
MIES 


538Cf? 


'■TfD 

m 

-l?:S 


ORAG  RDCR *  MT.  0.241  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  2.34 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D(V)/0(PCT.  ORAG) 
H/SEC/PCT 


CF-2-18 


TYPE  CP  2  CALIBER  6.50  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  12.241  GRANS  PROJ.  01A.  5.08  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  KRAMS  CHG.  MT.  0.28  GRAMS  SABOT  MT.  0.116  GRAMS 
TMIST  RATE  NA  PCT.  OR AG  CHANGE  /  (DEG.  YAMl**2  0.71 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL  V  ENERGY  0(V)/D(PCT.  DRAG) 
MILS  M/SEC  JOULES  M/SEC/PCT 


4i35 

8.75 

12.60 

16.09 

19.19 

21.91 

24.22 

Mi 

29.14 

29.22 


15.02 

10.66 

5.66 

0.00 


4:1 

-13.6 

-24.2 

-35.0 

-69.9 

-82.3 

*121.8 


DRAG  RDCR.  MT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  VAM»**2  2.34 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  D(V)/D(PCT.  ORAG) 
M/SEC  JOULES  M/SEC/PC T 


0.00 

7.37 

10.55 

13.38 

i!:SI 

22.26 

22.94 

23.24 

23.17 


20.62 

\l:ll 

14.44 


CF-2-19 


TYPE  CF  2  CALIBER  6.50  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  WT  12.241  GRAMS  PROJ.  DIA.  5.08  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  0.62  GRAMS  SABOT  NT.  0.116  GRAMS 


TWIST  RATE  NA 


PCT.  DRAG  CHANGE  /  (OEG.  YAWI«*2  0.71 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


./be  joule!  ‘"'"tfilSW**' 


0.00 

0.00 

2.69 

5.20 

7.50 

9.59 

11.47 

13.11 

\\:U 

16.37 

17.19 

17.54 

17.60 

17.36 

16.81 

15.94 

14.75 

13.21 

6.44 

3.42 

0.00 


0.8! 


■  «*  w 

\n 

•u 

1.23 


:*5:S 

-49.8 

-57.5 

-65.6 

-73.8 


8 


V# 

-8 


.0 
.0 
0.1 
0.2 
P.3 
0.3 
*  .4 

0.4 

8:1 

-0.5 

-0.6 

-0.6 

-ole 

:8:l 

-8:3 


DRAG  RDCR.  WT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (OEG.  YAW  1**2  2.34 


RANGE 

M 


0 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

n°o 

750 

800 

850 

900 

950 

1000 

1050 

1100 


HEIGHT 

TOF 

M 

SEC 

0.00 

0.00 

0.00 

0.00 

2.08 

0.14 

3.99 

0.27 

5.71 

0.41 

7.25 

0.55 

8  .60 

0.69 

9.75 

0.83 

10.72 

0.97 

11.48 

1.11 

12.05 

1.25 

12.42 

1.40 

12.58 

1.54 

12.53 

1.69 

12.27 

1.84 

11.80 

1.98 

11.12 

2.13 

10.21 

2.28 

9.08 

2.43 

7.72 

2.59 

6.14 

2.74 

4.33 

2.89 

2.28 

3.05 

0.00 

3.21 

ANG  OF  FALL 
MILS 


V 

M/SEC 


372 

III 

366 

364 

m 

356 

ill 


34! 

343 

341 

339 

336 

334 

332 

330 

328 

lit 

in 


ENERGY  D( VI /D (PCT •  ORAG) 

JOULES  M/SEC/PCT 


855  0.0 

847  0.0 

834  0.0 

820  -O.J 

807  -0< 

ill  3!. 

758  -0. 

l\%  :8: 

724  -0, 

713  -0. 

703  -0. 

693  -0.  _ 

683  -0.3 

674  -0.3 

665  -0.3 

656  -0.4 

647  -0.4 

639  -0.4 

631  -0.4 

617  -0.5 

592  -0.5 


360 


CF-2-20 


TYPE  CP  2  CALIBER  6.30  MM 

PROJ.  NT  12.241  GRAMS  PROJ.  OIA. 

DRAG  RDCR.  *T.  0.000  CRAMS  CHG.  WT. 


AVERAGE  DENSITY  16.70  GRAMS/CC. 
3.08  MM  IMPULSE  2.1  LB.  SEC. 
1.78  GRAMS  SABOT  MT.  0.116  GRAMS 


TM1ST  RATE 


NA 


PCT.  ORAG  CHANGE  /  (DEG.  YAH)**2  0.71 


RANGE 

M 


HEIGHT 

M 


HE 


ANG  OF  FALL  V  ENERGY  DIVl/OIPCT.  DRAG) 
MILS  M/SEC  JOULES  M/SEC/PCT 


1.10 


384 

III 

554 

539 

524 

509 

494 

480 

466 

452 

438 

423 

412 

399 

387 

373 

364 

354 

345 

til 

Iff 


2107 

2087 

i960 

1876 

1775 

1678 

1584 

1494 


0.0 
0.0 
-0.2 
-0.3 
-0.5 
-0.6 
-0.7 
-0.9 
-1.0 
l.l 

:i 

-i  :l 

.7 
>1 
-1.8 
-l.tt 

.7 

Is 

1.5 


ORAG  RDCR.  MT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.34 


RANGE 

H 


HEIGHT 

TOE 

ANG  OF  FALL 

V 

M 

SEC 

MILS 

M/SEC 

0.00 

0.00 

17.7 

584 

0.00 

0.00 

17.7 

HT  TV 

0.83 

0.09 

16.2 

■  [«■ 

1.59 

0.17 

14.7 

i:il 

0.26 

13.2 

&  !■ 

0.35 

11.7 

K  Am 

ENERGY 

JOULES 


).44 

0.52 

0.61 

>.80 


L«U  I 

till 


.07 

i! 

.44 
1-5*4 

l.>3 
1.83 
1.93 
!  .03 


565 

III 

554 

\l\ 

544 

540 

536 

533 

529 

526 

111 

III 

508 

505 


* 


D( V) /D( PCT .  DRAG) 
M/SEC/PCT 


0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

-0.2 

-0.2 

-0.3 

-0.3 

-0.3 

-0.4 

-0.4 

-0.4 

-0.3 

-0.5 

-0.5 

-0.6 

-0.6 

-0.6 

-0.7 

-0.7 

-0.7 

-0.8 


361 


CF-2-21 


TYPE  CF  2  CALIBER  7.62  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  MT  9.212  GRAMS  PIMM.  OIA.  5.96  MM  IMPULSE  O.B  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  0.34  GRAMS  SABOT  MT.  0.187  GRAMS 
TMIST  HATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  0.71 


ANGE 

HEIGHT 

M 

M 

0 

0.00 

0 

0.00 

50 

4.01 

100 

7.79 

150 

11.30 

200 

14.55 

250 

17.50 

300 

20.14 

350 

22.  45 

400 

24.41 

450 

26.00 

500 

27.19 

550 

27.97 

600 

28.29 

650 

28.15 

700 

27.50 

750 

26.32 

800 

24.57 

850 

22.22 

900 

19.23 

950 

15.55 

1000 

11.16 

1050 

5.99 

1100 

0.00 

[OF 

1EC 


0.00 

0.00 

0.15 

0.31 

0.48 

0.65 

0.132 

1.00 

1.19 
1.38 
1.58 

1.78 
1.99 

2.66 

2.90 

IAI 

3.65 

3.92 

4.20 
4.48 

4.78 


ANG  OF  FALL 
MILS 


83.8 

?3.8 
9.2 
4.2 
68.8 

UA 

50.4 

43.5 

36.2 

28.4 

20.1 

11.3 

1.9 

-8.0 

Eifil 

-54.4 
-67.8 
-82.0 
-97.  r 


M/SEC 


-97.1 


m 


ENERGY 

JOULES 


443 


ORAG  ROCR.  MT.  0.389  GRAMS 

RANGE  HEIGHT  TOF 
M  M  SEC 


PCT.  DRAG  CHANGE  / 

_  V 

MILS  M/SEC 


ANG.^OF.FALL 


IDEG.  YAHI **2  2.34 


0 

0.00 

0.00 

58.4 

50 

0.00 

2.76 

Ml 

HA 

5.29 

0.30 

49.3 

150 

7.60 

0.46 

44.6 

200 

9.66 

0.61 

39.7 

11.50 

13.08 

0.  IV 
0.93 

34.8 
2 9.7 

350 

14.42 

1.09 

24.6 

15.50 

1.25 

19.3 

L6.31 

1.42 

13.9 

L6.B6 

1.58 

8.4 

17.14 

1.75 

2.7 

600 

17.13 

1.92 

-3.1 

650 

16.84 

2.09 

-9.0 

L6.25 

2.27 

-15.0 

15.37 

2.44 

-21.2 

800 

14.1  ? 

2.62 

-27.6 

12.67 

2.80 

-34.1 

L0.B4 

2.98 

-40.7 

8.68 

3.17 

-47.6 

1000 

6.16 

3.36 

-55.0 

3.28 

3.54- 

0.00 

3.77 

335 


IU 


157 


-0.1 


362 


CF-2-22 


363 


CF-2-23 


TYPE  CF  2  CALIBER  7.62  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  m T  9.212  GRAMS  PROJ.  DIA.  5.96  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  2.11  GRAMS  SABOT  NT.  0.187  GRAMS 


THISV  RATE 


NA 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


0 

0 

50 

100 

150 

200 

250 

300 

3S0 

400 

450 

500 

550 

n°o 

TOO 

750 

600 

650 

900 

950 

m 

1100 


0.00 

0.00 

1.13 

2.22 

3.25 

4.22 

5.1? 

5.96 
6.72 
7.39 

7.97 
8.44 
8.80 


1:Bi 


9. 
9.00 
8.72 
8.24 
7.53 
6.58 
5.37 
3.88 
2.10 
a. oo 


DRAG  ROCR.  HT.  0.389  GRAMS 


RANGE 

M 


HEIGHT 

M 


0.00 

0.00 

0.57 

1.10 

2. 39 
2.72 

l:ll 

1:12 

3.56 

3.56 


8:fi 


3.50 

1.37 


3< 
3.19 
2.94 
2.62 
2.24 
1.79 
1.26 
0.67 
0.00 


0. .  _ 

8.80 
.88 
0.96 
1.04 
1.12 


t;il 


45 
54 
62 
1.71 


PCT.  ORAG  CHANGE  /  (DEG.  VAW)**2  0.71 


ANG  OF  FALL 
MILS 


,/&c  58BM1  “'’W/hr*6' 


23.6 

ii:i 

21.5 

20.4 

19.1 

17.7 

16.2 


14;^ 


12 

li:l 

5.8 

-8:8 

:H:8 
:S \:l 

-33.4 

-39.6 

-46.2 


l  >53 

M 


GRAMS 

PCT.  DRAG 

TOF 

ANG  OF  FAU 

SEC 

MILS 

0.00 

12.2 

0.00 

12.2 

0.07 

11. 2 

0.14 

10.3 

0.21 

9.3 

0.28 

8.2 

0.35 

7.2 

0.43 

6.1 

8:8? 

1:1 

PCT.  DRAG  CHANGE  /  IOEG.  YAM) 442  2.34 


V 

M/SEC 


ENERGY 

JOULES 


01 Yl /D (PCT •  ORAG) 
M/SEC/PCT 


1943 


0.0 

0.0 

-0.1 

-0.2 

-0.2 

-0.3 

-0.4 

-0.4 

-8l6 

*8:1 

-8:1 
-0.9 
L.O 


till 


.1 


.4 

.4 

.5 
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CF-2-24 


» 


TYPE  CF  2  CALIBER  7.62  MM 

PROJ-  NT  12.991  GRAMS  PROJ.  DIA. 

ORAG  ROCR.MT.  0.000  GRAMS  CHG.  NT. 


AVERAGE  OENSITY  11.00  GRAMS7CC. 
5.96  MM  IMPULSE  0.8  LB.  SEC. 
0.29  GRAMS  SABOT  NT.  0.187  GRAMS 


TMIST  RATE  NA 


PCT.  ORAG  CHANGE  /  IOEG.  YAMl**2  0.71 


RANGE 

M 


HEIGHT  TOF 


ANG  OF 
MIL! 


FALL 


M/SEC 


ENERGY 

JOULES 


0 1 VI /O (PCT •  DRAG) 
M/ SEC/ PCT 


0.00 

0.00 

4.74 

9.10 

13.06 

16.61 

19.73 


0.00 

0.00 


0.0 


8:1? 


0.60 

0.80 

1.02 


27.52 

28.18 

P 

25.02 

22.64 

19.56 

15.77 

11.22 

5.89 

0.00 


m 


DRAG  ROCR.  NT.  0.389  GRAMS 


PCT.  ORAG  CHANGE  /  IOEG.  YAWI**2  2.34 


RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

M 

M 

SEC 

MILS 

M/SEi 

0 

0.00 

0.00 

92.9 

261 

0 

o.oc 

0.00 

92.9 

261 

50 

4.39 

0.19 

85.5 

259 

100 

8.41 

0.39 

78.0 

256 

ENERGY  UIVI/DIPCT.  DRAG) 
JOULES  M/SEC/PCT 


Hoi 


IS- 


54.6 


46.5 


0.0 
0.0 
0.0 
0 .0 
-0.1 
-0.1 
-o.[ 


29. 
21.4 
12.7 
3.9 
-5.1 
-14.2 
-23.5 
-32.9 
-42.7 
-53.0 
-63.7 
-74.9 
~86«6 

-1  H:i 


-0. 

-0. 

-0. 

-0.. 

-0.2 

-0.3 

-0.3 

-0.3 

-0.4 

-0.4 

-0.5 

-0.5 

-0.5 

-0.6 

-0.6 


365 


CF-2-2S 


TYPE  CP  2  CAL ( BPS 

PROJ.  WT  12.991  GRANS 
ORAG  RDCR.  NT.  0.000  GRANS 
TWIST  RATE  NA 


7.62  NN  AVERAGE  DENSITY  11.00  GRANS/CC. 

PROJ.  01  A.  5.96  NN  IMPULSE  1.2  LB.  SEC. 
CHG.  WT.  0.57  GRANS  SABOT  MT.  0.107  GRAMS 


PCT •  ORAG  CHANGE  /  (DEC.  VAM>**2  0.71 


RANGE 

H 


HEIGHT 

H 


Of 


ANG  OP  PALL 
MILS 


V 

N/SEC 


sun  0,,m,9jcr6* 


0 

0 

50 

100 

150 


ffl 

A  50 
500 
550 
600 
650 


*00 
850 

Wo 

1000 

1050 

1100 


0.00 

0.00 

3.16 

6.11 

8.84 

ti:JJ 

15.54 

\l:it 

19.77 

m 

20.33 

19.34 
17.95 
16.13 
13.87 

4:« 

4.23 

o.oa 


ill 

111 

313 

106 

S99 

92 


9 
3 
68 

\\\ 

IH 

231 

in 

212 


ORAG  RDCR. 


RANGE 

N 


MT.  0.389  GRAMS 

HEIGHT  TOP 

M  SEC 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.34 


ANG  OF  FALL 
NILS 


V 

M/SEC 


SI 


900 

950 

1000 

1050 

1100 


0.00 

0.00 

0.14 

0.29 

0Z5I 

"iB 

.02 

r  j  18 

\:il 

.:W 

!:Il 

J:f! 

2.92 

1:81 

3.44 


-23 


-45. 


nc 

Hi 


0.0 

0.0 

0.0 

-0.1 

-0.1 

-o.r 

-0. 

-0.3 

-0.2 

-0., 

-Q. 


-0.3 

-8:1 

-0.4 

:8:i 

-0.5 

33 
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CF-2-26 


CAUSER  7.62  MM 


AVERAGE  OENSITY  11.00  GRAMS/CC. 


PROJ.  NT  12.991  GRAMS 
DRAG  ROCR.  NT.  0.000  GRAMS 


PROJ.  01  A.  S.96  MM 


IMPULSE  2.1  LB.  SEC. 


CHG.  NT.  1.70  GRAMS  SABOT  HI.  U.1B7  GRAMS 


TnIST  rate 

NA 

PCT.  ORAG 

RANGE 

HEIGHT 

it! 

ANG  OF  FALL 
MILS 

0 

0.00 

0.00 

33.2 

0 

50 

0.00 

0.00 

0.09 

11:2 

3.10 
4.51 
5.83 
7.0  3 
6.12 
9.09 
9.92 


V 

H/SEC 


ENERGY 

JOULES 


D  ( V ) /D (PCT .  DRAG) 
M/SEC/PCT 


DRAG  ROCR.  NT.  0.389  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAMJ**2  2.34 


RANGE  HEIGHT  TOP 
M  M  SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  Dm/0(PCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


CF-2-27 


TYPE  CP  2  CALIBER  7.62  MM  AVERA6E  DENSITY  16.70  ORAMS/CC. 

PROJ.  NT  19.723  GRAMS  PROJ.  OIA.  9.96  MM  IMPULSE  0.6  LB.  SEC. 

ORAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  O.SS  GRAMS  SABOT  NT.  0.1B7  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (OfcG.  YAN)**2  0.71 


RANGE 

M 


HE  IGHT 
M 


TOP  ANG  OP  PALL  V  ENERGY  Om/DCPCT.  DRAG) 
SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


0.00 
0.00 
4.60 
fl  .54 
11.61 
14.39 

ill 

17.33 

16.11 

m 

2.77 

0.00 


100.0 

73.4 

59.5 
45.2 

m 

-0.4 

-16.5 

zil:  \ 

-103.9 

-111. 6 


ORAG  RDCR.  NT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  IOEG.  YANl **2  2.34 

"*«“  «EJOH,  {OF  ^  }k?"*G» 


11.87 
14.5  1 
16.49 
17.79 
18.40 
18.33 
17.55 
16.07 
13.86 
10.93 


100.0 
100. 0 
87.0 


5.5 

-52.3 

-67.1 

-82.4 

-98.1 

-107.1 


36B 


CP-2-28 


TYPE  CF  2  CALIBER 

PR0J.  WT  19.723  CRAMS 
ORAC  ROCR.  NT.  0*000  GRAMS 
TWIST  RATE  NA 


7.62  MM 
PROJ.  01  A. 
CHG.  NT. 


AVERAGE  OENSITY  16.70  GRAMS/CC. 
3.96  MM  IMPULSE  1.2  LB.  SEC. 
0.43  GRAMS  SABOT  WT.  0.107  GRAMS 


PCT •  DRAG  CHANGE  /  (DEG.  YAWt**2  0.71 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


0 ( V) /O (PCT .  DRAG) 
M/SEC/PCT 


0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

-0.2 

-0.2 

-0.2 

-0.3 

-0.3 

-0.3 

:8:I 

-0.4 

-0.4 

:8:5 

-8:1 

-0.3 

-0.6 

-0.6 

-0.6 


ORAG  RDCR.  HT.  0.369  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.  V, 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


xAc  sai  °iv,M&krci 


§:?! 


>00 

18 
0.39 
0.58 


673 


[.of 

j19 

:’,60 
.*81 
J.02 
3.23 
3.44 
3.66 
3.68 

Mi 

4.36 


-iso; 


491 


433 


369 


CF-2-29 


TYPE  CP  2  CALIBER  7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PAOJ.  NT  19.723  GRAMS  PAOJ.  D1A.  9.96  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCR.  NT.  0.000  GRAMS  CH6.  NT.  1.20  GRAMS  SABOT  MT.  0.1B7  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  0.71 


RANGE 

H 


HEIGHT 

M 


ir 


SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  DIVI/OIPCT,  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


KB 

0.00 

M 

0.00 

2.34 

IrM 

4.92 

150 

6.93 

2Q0 

8.36 

9.99 

300 

11.42 

350 

12.64 

13.69 

E 1 

14.42 

K  *  •K| 

\\i\t 

E  * 

19.30 

19.08 

l§8 

14.59 

13.83 

BOO 

12.78 

890 

11.44 

900 

9.79 

990 

m 

uoo 

!:li 

2.99 

0.00 

8:88 


49.6 

49.4 

39.0 
T9. 2 

Si:S 


.9 

-lit 

T':l 

|4:4 
30.9 
36.8 

till 

96.6 

63.6 


293 


an 


0.0 

0.0 

0.1 

0.2 

Qil 

.4 
.4 

:8:1 
•  5 
.6 
0.6 
0.6 
0.6 
•0.6 

3:1 

-0.7 
-0.7 
-0.~ 
-0. 
-0. 
-0.8 


-8 


DRAG  RDCR.  NT.  0.389  GRAMS 

RANGE  HEIGHT  TOF 
M  M  SEC 


PCT.  ORAG  CHANGE  /  IDEG.  YAW>**2  2.34 

ANG  OF  FALL  V  ENERGY  0(V)/D(PCT.  ORAG) 
MILS  M/SEC  JOULES  M/SEC/PCT 


370 


CF-2-30 


CCI 


all  dimensions  are  IN  calibers 


Axial  Radius  of  Gyration  "  °*“7  ^ 
Transverse  Radius  of  Gyration  *  2.23  Cal. 
Center  of  Mass  (Hos^j 


Wetted  Area 

Volume 

Length 


21.29  Cal. 
4,07  Cal.' 
11.54  Cal. 


4ach 

No. 

-v 

* 

.4 

.262 

.8  * 

.243 

.9  * 

.250 

1.0  * 

.364 

1.05* 

.407 

1.1* 

.407 

1.5 

.356 

2,0 

.283 

2.5 

.229 

3.0 

.190 

3.5 

.161 

4.0 

.139 

4.5  * 

.122 

5.0  * 

.  108 

5.6  * 

.096 

cv 

(Mach  - 

B 


2.5) 

* Estimated  data 


,048  .059  -0 

5.58  (1/radian  squared) 

371 


CC-1-1 


2 


MACH  NO. 

373 


4 


type  cc  i  caliber 

PROJ.  WT  5.456  GRAMS 
ORAG  ROCR.  WT •  0.000  GRAMS 


TWIST  RATE 


NA 


5.56  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  01  A.  5.56  MM  IMPULSE  0.8  LB.  SEC. 
CHS.  NT.  0.61  GRAMS  SABOT  NT.  0.000  GRAMS 
PCT.  ORAG  CHANGE  /  (DEG.  VAW>**2  0.74 


RANGE  HEIGHT  TOP  ANG  OP  PALL  V  ENERGY  DIV)/OIPCT.  ORAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


I  J  Y 

:Si 


518 
518 
493 
46$ 
446 
42  3 

m 

358 

HI 


1100 


I!: 


264 

m 

*?! 
6 
9 


ORAG  ROCR.  WT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.12 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


DHi/DiPCT,  DRAG) 
M/SEC/PCT 


374 


CC-1-4 


TYPE  CC  1  CALIBER  S.S6  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  WT  5.456  GRAMS  PROJ.  DIA.  5.56  MM  IMPULSE  1.2  ;.B.  SEC. 

ORAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  1.10  GRAMS  SABOT  WT.  O.OCO  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAWI**2  0.74 


RAl 


fl"  HEIGHT  m 


ANG  OF  FALL 
MILS 


V 

M/SEC 


DRAG  ROCR.  WT.  0.151  GRAMS 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


PCT.  DRAG  CHANGE  /  (OEG.  YAW)**2  2.12 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY  DIV)/0(PCr.  ORAGI 
JOULES  M/SEC/PCT 


375 


CC- 1-5 


type  CC  1  CALIBER  9.56  MM  AVERAGE  DENS*  TY  11.00  GRANS/CL. 

PROJ.  MT  7.695  GRAMS  PROJ.  DtA.  5.56  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  0.65  GRAMS  SABOT  MT.  0.000  GRANS 
TMIST  RATE  NA  PCT.  OR AG  CHANGE  /  (OEG.  VAM)6*2  0.76 


RANGE 


HEIGHT 

N 


lit 


ANG  OF  FALL 
MILS 


m/Kec 


ENERGY 

JOULES 


Om0SKJ>c?RAG, 


591 

591 

io  l 

667 

635 

608 

385 

365 


DRAG  ROCR.  MT.  0.151  GRAMS 


PCT.  DRAG  CHANGE  /  (OEG.  YAMM»*2  2.12 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY  Dm/D(PCT.  ORAG) 
JOULES  M/SEC/PCT 


0 

*8 

IjS 

m 

600 


591 


550 

tt  8 

700 

750 

BOO 

850 

900 

950 

|8§8 

1100 


351 


377 


CC-1-7 


378 


CC-1-8 


379 


CC- 1-9 


TYPE  CC  1  CALIBER  5.5*  MM  AVERAGE  OENSITY  16. TO  GRAMS/CC. 

PROJ.  WT  11.683  GRAMS  PROJ.  OlA.  5.56  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  0.20  GRAMS  iAROT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  I  REG.  YAWI**2  0.76 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


M/SEC 


jouftl  •''"flBBkr" 


0.00 

6°:?? 
7.60 
11.37 
16.5  0 
17.30 
16.73 


26.80 

25.70 

26.19 

26.25 

25.86 

|5  :H 

21.91 

19.61 

16.00 

13.66 


m 

-05.2 

-96.9 

•109.0 


85 

676 

85 

676 

80 

659 

76 

665 

72 

631 

67 

617 

ORAG  RDCR.  WT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  2.12 


RANGE  HEIGHT  TOF 
M  H  SEC 


h/Iec  58MII 


CC-1-10 


TVPE  CC  l  CALIBER  5.96  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROj.  WT  11.689  GRAMS  PROJ.  OIA.  9.56  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  WT.  1.B6  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  VAW)**2  0.76 


RANGE 

M 


HEIGHT 

M 


TOP  ANG  OF  FALL  V  ENERGY  OtVl/OjPCT.  DRAG) 
SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


693 


361 


0.0 


DRAG  RDCR. 

WT.  0.151 

GRAMS 

PCT.  DRAG 

RANGE 

HEIGHT 

TOF 

SEC 

ANG  OF  FALL 

M 

M 

MILS 

0 

0.00 

0.00 

16.1 

0 

0.00 

0.00 

16.1 

iBB 

0 .75 

1.66 

8:t8 

h:! 

PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.12 


2.07 


3.31 
3.B7 
6.15 
6.35 
6.68 
6.56 
6.52 
6.6  i 
6.25 
6.01 
3.68 
3.27 
2.78 

|:li 

0*80 


V 

M/SEC 


ENERGY 

JOULES 


?? 


D ( V I / 0 ( PCT •  DRAG) 
M/SEC/PCT 


0.0 

0.0 


.8:! 

-0.1 


-8 


o.: 

o. 

0*1 

0.1 

.3 

.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.6 

0.6 

8:f 

8:? 

0.8 


382 


CC-1-12 


» 


1 

i 


TYPE  CC  1  CALIBER  6.50  MM 

PROJ.  WT  8.720  SRAMS  PROJ.  OIA. 

ORAG  ROCR.  WT.  0.000  GRAMS  CHG*  WT. 


AVERAGE  DENSITY  7.80  GRAMS/CC. 
6.50  MM  IMPULSE  0.8  LB.  SEC. 
0.38  GRAMS  SABOT  WT.  0.000  GRAMS 


TWIST  RATE 


RANGE 


NA 


HEIGHT 


TOP 

SEC 


PCT.  DRAG  CHANGE  /  (OEG.  YAW>4*2  0.7* 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D(V)/D(PC1.  DRAG) 
M/SEC/PCT 


0.00 

0.00 

0.14 

0.30 

0.45 

0.61 

0.70 

0.95 

;U 

.69 

.30 

.51 

III 

.20 

.44 

.69 

4.48 


549 

549 

502 

464 

433 

407 

383 

ttl 

)  3 

55 

172 

257 


216 

i?3 

1?! 

m 

144 


0.0 

0.0 

-0.1 

-0.2 

-0.3 

-0.4 

-0.4 

-0.5 

-0.6 

-0.6 

-0.7 

-0.7 

0.8 

p:l 

llo 


4# 

-8 


1:1 

:| 

1 .4 


ORAG  ROCR.  UT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  IDEG.  YAW>**2  2.12 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V  ENERGY 
M/SEC  JOULES 


DIVI/OIPCT.  DRAG) 
M/SEC/PCT 


0.00 

m 


it! 


0.0 

0.0 

0.0 

-0.1 

-o.i 

-0.2 

-0.2 

-0.2 

-0.5 

-0.3 

-0.4 

-0.4 

-0.4 

-0.5 

-0.5 

-0.5 

-0.6 

-0.6 

-0.6 

-0.6 

-0.7 

-0.0 

-0.9 

-0.9 


383 


CC-1-13 


384 


CC-1-14 


CALIBER  6.90  MM 


AVERAGE  DENSITY  7.80  GRAMS/CC. 


PROJ.  HT  8.720  GRAMS  PROJ.  OIA.  6.90  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  2.21  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.74 

RANGE  HEIGHT  TOF  ANG  OF  FAU  V  ENERGY  D(V)/D(PCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


ORAG  ROCR.  NT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  VAWI**2  2.12 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D (V) /D (PCT .  DRAG) 
M/SEC/PCT 


: 1:1 
-7.5 
-8.8 
-10.0 
-11.3 
-12.6 


CC-1-1S 


TYPE  CC  1  CALIBER  6.50  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  NT  12.298  GRAMS  PROJ.  01A.  6. BO  MM  IMPULSE  0.8  LB*  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  0.28  GRAMS  SABOT  NT.  0.000  GRAMS 
TWIST  HATE  NA  PCT.  DRAG  CHANGE  t  I  DEG.  YAWt*»2  0.74 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


14:i? 

27.60 

29.18 

30.28 

30.89 

30.98 

30.53 

29.52 

27.93 

11:1! 

13:51 

olio 


100.0 

100.0 


DRAG  ROCR.  NT.  0.241  GRAMS  PCT.  DRAG  CHANGE  t  IOEG.  YAN>**2  2.12 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


01 V) /DIPCT •  DRAG) 
M/SEC/PCT 


0.00 

0.00 

4.01 

7.69 

11.03 

Ill 

22.38 
23.54 

lt:!4 

24.67 

24.23 

23.38 

22.10 

20.39 

li:il 

l:S? 

4.71 

0.00 


-30.4 

-39.4 

‘41:1 

•68*6 

‘ll:\ 

-101.6 


TYPE  CC  I  CALIBER  6.30  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PROJ.  UT  12.296  GRAMS  PROJ.  DU.  6.50  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  NT.  0.62  GRAMS  SABOT  WT.  0.000  GRAMS 
1MIST  RATE  NA  PCT.  ORAG  CHANGE  /  (OEG.  YAW)**2  0.76 


HEIGHT 


“W*u 


vsm  0,vi^,/k?,‘ 


OR«G  ROCR.  MT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (OEG.  YAW)**2  2.12 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V  ENERGY 
M/ SEC  JOULES 


D(  V)  /D.IPCT  .  ORAi 
M/SEC/PCT 


CC- 1-17 


TYPE  CC  1  CALIBER  6.50  MN  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PROJ.  WT  12.298  GRAMS  PROJ.  01A.  6.30  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  NT.  1.78  GRAMS  SABOT  MT.  0.000  GRANS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.74 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  D(V>/D(PCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


DRAG  RDCR.  WT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAH)**2  2.12 


RANGE 

M 


HEIGHT  TOF  ANG  OF  FALL 
M  SEC  MILS 


V  ENERGY 
M/SEC  JOULES 


D(VI/D(PCT .  DRAG) 
M/SEC/PCT 


388 


CC-1-18 


u 


TYPE  CC  1  CALIBER  6. SO  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  18.671  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  RDCR.MT.  0.000  GRAMS  CHG.  MT.  0.32  GRAMS  SABOT  MT.  0.000  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  IOEG.  YAM)**2  0.76 


RANGE 

M 


HEIGHT 

M 


ANG  OP  PALL 
MILS 


V  ENERGY  DIV1/DIPCT.  ORAG) 
M/SEC  JOULES  M/SEC/PCT 


ORAG  ROCR.  MT.  0.261  GRAMS  PCT.  ORAG  CHANGE  /  IOEG.  YAW|**2  2.12 

RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  D<V)/D<PCT.  DRAG! 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


389 


CC-1-19 


390 


CC-1-20 


TYPE  CC  I  CALIBER  6.90  MM 

PROJ.  MT  IB. 671  GRAMS  PROJ.  DU. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHC.  MT. 


AVERAGE  OENSITY  16.70  GRAMS/CC. 
6.50  MM  IMPULSE  2.1  LB.  SEC. 
1.2S  GRAMS  SABOT  MT.  0.000  GRAMS 


TMIST  RATI  NA 


PCT.  DRAG  CHANGE  /  (DEG.  YAM>*»2  0.76 


RANGE 

M 


HEIGHT 


TOP 

SEC 


m/Kec 


ENERGY 

JOULES 


Om/DtPCT.  DRAG) 
M/ SEC/ PCT 


0.00 


418 


\ll\ 

mi 

1311 

1254 

m 


i  s 


0 
,5 
953 
924 

!|1 

027 

!» 

MS 


0.0 

0.0 

>0.1 

-0.2 

-0.3 

-0.3 

-0.4 

-0.5 

-0.6 

-0.6 

-0.6 

:8:f 

-0.7 

-0.7 

-0.7 

-0.7 

-0.7 

-0.8 

-0.8 

-8:8 


DRAG  ROCR.  MT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  t  (DEG.  VAM)**2  2.12 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0 ( V) /D I PCT .  DRAG) 
M/SEC/PCT 


391 


CC-1-21 


TYPE  CC  1  CALIBER  7.62  MM  AVERAGE  OENSITV  7.80  GRAMS/CC. 

PROJ.  WT  14.048  GRAMS  PROJ.  DIA.  7.62  MM  IMPULSE  0.8  LB.  SEC. 

ORAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  0.29  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEC.  VAM)«*2  0.74 


RANGE 

M 


HEIGHT 

M 


ANG  OP  PALL 
NILS 


V 

M/SEC 


SKI!  '""m&kr01 


0 

0.00 

0 

0.00 

50 

4.72 

100 

9.02 

150 

12.88 

200 

16.28 

250 

19.19 

lt°0 

21.59 

23.45 

400 

24.75 

450 

25.45 

500 

25.53 

550 

24.96 

600 

23.69 

650 

700 

21.69 

18.93 

750 

15.37 

800 

10.95 

850 

5.65 

896 

0.00 

100.0 

IQQ.fi 


83.0 

73.9 

64.3 
54.1 
43.5 

32.3 

-5.0 

-18.7 

ll:  1 

-64.3 

:l«:2 


DRAG  ROCR.  WT.  0.389  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW>**2  2.12 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0 1 V) /O (PCT .  DRAG) 
M/SEC/PCT 


0.00 

0.00 

4.72 

9.03 

12.93 

16.40 
19.43 

jfcti 

25.81 

H:28 

27.88 
27.56 
26.72 
25.34 

23.40 

20.88 
17.74 
13.95 


100.0 

100.0 

91.8 

83.5 

74.9 

M:j 

48.0 

38.6 
29.0 

*3:1 

-•1:1 

-22.7 

-33.8 

-45.4 

-57.6 

-70.4 

-83.9 

-98.0 

rili:! 


CC-1-22 


5 


TYPE  CC  I  CALIBER  7.62  MM  AVERAGE  DENSITY  7. SO  GRAMS/CC. 

PROJ.  WT  14.04B  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  2*1  LB*  SEC. 

ORAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  1.63  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  I DEG.  VAW)**2  0.74 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


01 VI /0(PCT .  ORAG) 
M/SEC/PCT 


itiff 

t!:H 

12.37 
11.84 
11. OS 

9.96 
8.62 

6.96 


-if  .5 
-19.0 
-24.0 
-30.8 
-37.1 


394 


CC-1-24 


TYPE  CC  1  CALIBER  7.62  MM  AVERAGE  DENSITY  LI. 00  GRAMS/CC. 

PROJ.  WT  19.811  GRAMS  PROJ.  DIA.  7.62  MM  IMPULSE  O.B  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  0.33  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  0.74 


RANGE 

M 


HEIGHT 


p! 

M 

*1:1! 


G  OF  FALL 

V 

MILS 

M/SEC 

100.0 

198 

10Q.0 

198 

87.0 

194 

73.5 

191 

59.5 

187 

45.0 

184 

160 

-18.9 

-36.4 

-54.5 

-73.2 

-92.6 

--ah 


ENERGY 

JOULES 


DRAG  RDCR.  MT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (OEG.  YAW>**2  2.12 

RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  DIVI/DCPCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  H/SEC/PCT 


100.0 

100.0 

87.1 

74.0 


13.48 

10.39 


-9.9 

-24.7 

-39.8 

-55.2 

-70.9 

-87.1 

-103.9 

-109.8 


395 


CC-1-25 


TYPE  CC  1  CALIBER  7.62  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PROJ.  HT  19.811  GRAMS  PROJ.  01A.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  MT.  0.43  GRAMS  SABOt  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAWI*«2  0.74 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


wbc  58881  ommjfcrG> 


28.89 

28.63 

27.82 

26.43 

24.44 

21.83 
18.58 
14.66 


100.0 

100.0 


•  9*  0.9 

.58  “10.9 
.82  “22.4 
1.07  -34.4 


-46.8 

-59.6 

-I?:1 

-127.5 


ORAG  ROCR.  WT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)*«2  2.12 


RANGE 

M 


HEIGHT  TOF  ANG  OF  FALL 
M  SEC  MILS 


V  ENERGY  0(V) /D (PCT •  ORAG) 

M/SEC  JOULES  M/SEC/PCT 


0.00 

0.00 

4.37 

8.38 
12.01 

15.25 
18. 11 

ISrll 

24.28 

25.52 

26.34 

26.72 

26.68 

26.19 

25.25 
23.86 


13.43 

9.52 

5.05 

0.00 


92.7 

92.7 

!W 

69.9 
62.1 

M 

29.4 

20.9 

-5.5 

-33.2 

-42.9 

-52.9 

-63.3 

-74.1 

-85.2 

-96.7 


CC-1-26 


DRAG  RDCR.  WT.  0.369  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  2.12 

RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  D(V)/D(PCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


397 


CC-1-27 


TYPE  CC  1  CALIBER  7,62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  30.077  CRAMS  PROJ.  01A.  7.62  MM  IMPULSE  O.B  LB.  SEC. 

DRAG  RDCR,  MT,  0,000  GRAMS  CHG.  MT.  0,39  GRAMS  SABOT  MT,  0,000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG,  VAM)**2  0,76 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


DIVI/DIFCT.  ( 
M/SEC/ PCI 


0.0 


-0.1 


DRAG  RDCR.  MT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  2.12 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  D(V»/D(PCT,  DRAG) 
M  M  SEC  MILS  H/SEC  JOULES  M/SEC/PCT 


398 


CC-1-2B 


* 


TYPE  CC  I  CALIBER  M2  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  30.077  GRAMS  PROJ.  D1A.  7.62  MM  IMPULSE  1.2  LB.  SEC, 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  0.69  GRAMS  SABOT  MT.  0.000  GRAMS 
TMIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAM  1**2  0.76 

RANGE  HEIGHT  TOP  ANG  OF  PALL  V  ENERGY  0(V)/D(PCT.  ORAG I 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


ORAG  ROCR.  MT.  0.369  GRAMS  PCT.  DRAG  CHANGE  /  (DEC.  YAM|*»2  2.12 


TYPE  CC  1  CALIBER 

PROJ.  MT  30.077  GRANS 
ORAG  ROCR.  NT.  0.000  GRAMS 
TWIST  RATE  NA 


7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  DIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 
CHG.  WT.  0.72  GRAMS  SABOT  NT.  0.000  GRAMS 
PCT.  ORAG  CHANGE  /  (OEO.  YAWI**2  0.76 


ORAG  ROCR.  MT.  0.3B9  GRAMS 

RANGE  HEIGHT  TOF 
H  M  SEC 


PCT.  ORAG  CHANGE  /  (DEG.  YAN)**2  2.12 

ANG  OF  FALL  V  ENERGY  Om/DIPCT.  DRAG) 
MILS  M/SEC  JOULES  M/SEC/PCT 


0 

0 

30 

t?8 


0.00 

0.00 

3.35 

6.60 

9.15 


b  * w 

1?0 

600 

m 

sso 

600 

$00 

750 

n°o 

900 

950 

006 

‘50 

00 


* 

» 


400 


CC-1-30 


9.34 


- - 13.34- - 

LL  DIMENSIONS  ARE  IN  CALIBERS 

tail  ‘  “  “l  “ 

Transverse  Radius  of  Gyration  • 

Center  of  Mass  (Nose)  _ _ 


u0 

(Tracer) 

.159 

.136 

.132 

.130 

.132 

.139 

.137 

.125 

.110 

.098 

.088 

.079 

.072 


.8 

.9  * 
.95* 
1.0  * 
1.05* 
1.1  * 


.294 

.271 

.27: 

.285 

.316 

.433 

.433 

.388 

.310 

.253 

.211 

.180 

.156 


.263 

.200 

.155 

.123 

.101 

.084 


521  Cal.  Wetted  Area 

06  Cal.  Volume 

,  S9  Cal .  Length 


2.00 
2.00 
2.03 
2.14 
2.34 
2.97 
2.94 
.017  2.75 

,015  2.60 

.014  2.58 

.013  2.59 

.012  2*61 

.011  262 


27.57 

5.64 

13.54 


7.25 

7.25 

7.25 

7.26 

7.27 

7.28 
7.30 


C  (Mach  •  2.5)  -  5.58  (1/radiar.  squared) 
0.2 


* Estimated  data 


401 


CC-2-1 


4 


MACH  NO. 


403 


TYPE  CC  2  CALIBER  5.56  MM  AVERAGE  DENSITY  7. BO  GRAMS/CC. 

PROJ.  MT  7.564  GRAMS  PR04.  DIA.  5.56  MM  IMPULSE  O.S  LI.  SEC. 

DRAG  RDCRt  Ml.  0.000  GRAMS  CHG.  NT.  0.46  GRAMS  SABOT  NT.  0.000  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAMI**2  0.67 

RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  D(V>/0(PCT.  DRAG  I 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


DRAG  RDCR.  MT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  (OEG.  YAW>**2  1.74 

“S“  rn  ‘N0H?CsF*a  ./Ik  5o5lII 


404 


CC-2-4 


AGE  DENSI 
MM  IM 


GRAMS  S 


TYPE  CC  2  CALIBER  S.56  MM  AVERAGE  DENSITY  7. BO  GRAMS/CC. 

PROJ.  NT  7.564  GRAMS  PROJ.  OIA.  5.56  MM  IMPULSE  2.1  LB.  SEC. 

DKAG  RDCR.  MT.  0.000  GRAMS  CHG.  WT.  2.39  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAW  1**2  0.6? 


CRAG  RDCR.  WT.  0.151  GRAMS  PCT.  DRAG  CHANGE  t  (OEG.  YAMI«*2  i.74 

RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  0(V)/D(PCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


406 


CC-2-6 


TYPE  CC  2  CALIBER  9.56  MM  AVERAGE  OENSITY  II. 00  GRAMS/CC. 

PROJ.  NT  10.667  GRAMS  PROJ.  01  A.  5.96  MM  IMPULSE  0.8  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  NT.  0.27  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAW>**2  0.67 


RANGE 

M 


HEIGHT 

M 


ANG  OP  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0IV)/0(PCT,  ORAG) 
M/SEC/PCT 


13.51 

16.14 

18.46 

m 

24.25 

23*82 


t  T 

-i?:S 

:«:! 

:J5:o 

:( :? 


ORAG  ROCR.  NT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  IDEG.  YAW) *42  1.74 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V  ENERGY  0<Vk/0IPCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


M/SEC/PCT 


AVERAGE  DENSITY  11.00  GRAMS/CC. 


TYPE  CC  Z  CALIBER  9.96  MM 

P«0J.  WT  10.667  GRAMS  PROJ.  D1A.  9.96  MM  IMPULSE  1.2 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  0.79  GRAMS  SABOT  NT.  0 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  VAMI«*2 


RANGE 

M 


HEIGHT  TOF 

M  SEC 


ANG  OF  FALL 
MILS 


DIVI 


47.6 


ill 


DRAG  RUCR. 

RANGE 

M 

0 


1100 


HT.  0.191  GRAMS 


HEIGHT  TOF 

M  SEC 

0.00  0.00 


PCT.  DRAG  CHANGE  / 


IDEG.  YAW)**2 

ENERGY  OIVI 
JOULES 


IB 


6 


LB.  SEC. 

.000  GRAMS 
0.6T 

MESjfcr6’ 


0.0 


4P8 


CC-2-8 


TYPE  CC  2  CALIBER  5.56  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  WT  10.667  GRAMS  PROJ.  D1A.  5.56  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT •  1.95  GRAMS  SABOT  MT.  0.000  GRAMS 


TNIST  RATE  NA 


RA 


HEIGHT 

M 


UE 


•  8? 


PCT.  DRAG  CHANGE  /  IOEG.  YAM) *62  0.67 


ANG  OF  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


om^/T>crG’ 


0.0 

■8.i 

■0.3 


-0.4 

-0.6 

■0.7 

■0.9 


=1:1 


:1 


I:) 

1:) 

: 

i-A 

A 

it 


ORAG  RDCR.  MT.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  IDfcG.  VAM)**2  1.74 


409 


CC-2-9 


TYPE  CC  2  CALIBER  5.56  MM  AVERAGE  DENSITY  16. TO  GRANS/CC. 

PROJ.  N T  16.196  GRAMS  PROJ.  DIA.  5.56  MM  IMPULSE  0.6  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  0.30  GRAMS  SABOT  NT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRA6  CHANGE  f  (DEG.  VAM!**2  0.67 


RANGE 

M 


HEIGHT 

M 


8:88 

6.66 

8.66 

12.53 

15.66 

18.29 

20.35 

21.86 

22178 

21.96 


ANG  OP  FALL 
MILS 


100.0 

130.0 

m 

69.6 

56.7 
47.6 
36.2 


V 

H/SEC 


ENERGY 

JOULES 


DIVI/OIPCT.  DRAG) 
H/SEC/PCT 


ORAG  AUCR.  NT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  I  DEC.  YAM)**2  1.76 


RANGE  HEIGHT  TOP  ANG  OF  FALL 
M  M  SEC  MILS 


V 

M/SEC 


ENERGY 

JOULES 


OIVI/DIP 


100.0 

*88:¥ 


CC- 2-10 


TYPE  CC  2  CALIBER  5. 96  MM  AVERAGE  OENSITY  16.70  GRAMS/CC. 

PROJ.  MT  16.194  GRAMS  PROJ.  01A.  9.96  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  WT.  0.41  GRAMS  SABOT  WT.  0.000  GRAMS 
TMIST  RATE  NA  PCI.  DRAG  CHANGE  /  (DEG.  VAWI**2  0.67 

"Te  “10HT  Jg  "MEs'*11  vile  SIKH  emmiiJtcrue' 


ORAG  ROCR.  MT.  0.191  GRAMS  PCT.  ORAG  CHANGE  /  (OEG.  YAW>**2  1.74 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V  ENERGY  OIVJ/U(PCT.  DRAG) 
M/SFC  JOULES  M/SEC/PCT 


M/SEC/PCT 


411 


CC-?-  11 


TYPE  CC  2  CALIBER  5.56  MM  AVERAGE  DENSITY  16.70  GRAM&/CC. 

PRC J.  MT  16.194  GRAMS  PROJ.  D1A.  5.56  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  WT.  0.000  GRAMS  CHG.  NT.  1.45  GRAMS  SABOT  MT.  0.000  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  VAN)**2  0.67 


RANGE 

M 


HEIGHT 

M 


ang^  fail 


M/SEC 


ENERGY 

JOULES 


per61 


0.00 

0.00 

1.60 

3.00 

4.45 

5.69 

6.79 
7.77 
8.60 
9.29 

9.83 

10.21 

10.33 

10.02 

9.51 

8.80 
7.88 
6.76 
5.41 

3.84 
2.04 
0.00 


00 

33.7 

00 

h 

33.7 

31.4 

29.0 

33 

26.5 

44 

23.9 

56 

21.2 

68 

18.4 

80 

15.5 

U 

12.4 
9.  v 

18 

6.0 

=$:$ 

-12.5 

-16.6 

-20.9 

-29le 

-34.4 

-39.2 

-44.1 


ORAG  RDCR.  MT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  (OEG.  YAM)**2  1.74 


RANGE  HEIGHT 

M  M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D ( V  t /D ( PCT •  DRAG) 
M/SEC/PCT 


CC-2-12 


TYPE  CC  2 

CALIBER 

6.50  MM 

AVERAGE 

OENSITY 

7.80  GRAMS/CC. 

PRO Jr  MT  12 

.082  GRAMS 

PROJ.  01A. 

6.50  MM 

IMPULSE 

0.8  LB.  SEC. 

DRAG  RDCt' 

WT.  0 

•000  GRAMS 

CHG.  MT. 

0.26  GRAMS  SABOT 

MT.  0.000  GRAMS 

TWIST  RATE 

NA 

PCT.  ORAG 

CHANGE 

/  IDEG.  YAM  1 4*2  0.67 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

y 

ENERGY 

Om/DIPCT.  DRAGI 

M 

M 

$CC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0 

8:88 

8:88 

0.18 

100.0 

100.0 

fit 

467 

467 

0.0 

0.0 

4.76 

93.4 

272 

445 

-0.1 

9.19 

0.37 

86.4 

265 

425 

-0.1 

ISO 

200 

13.26 

0.56 

79.2 

259 

405 

-0.2 

16.97 

0.76 

71.6 

253 

387 

-0.2 

250 

20.29 

0.96 

63.6 

247 

369 

-0.3 

300 

2  3.21 

1.16 

55.2 

241 

352 

-0.3 

20.71 

1.37 

46.4 

236 

336 

-0.4 

«:ll 

1.59 

3i.2 

230 

320 

-0.4 

1.81 

27.5 

113 

1?? 

-0.5 

500 

30.47 

2.03 

17.4 

-0.5 

530 

31.07 

2.26 

6.8 

214 

278 

-0.6 

m 

31.13 

30.64 

2.50 

2.74 

-4.3 

-16.0 

209 

205 

m 

-0.6 

-0.6 

700 

29.56 

2.99 

-28.2 

200 

241 

-0.7 

750 

27.86 

3.24 

-41.0 

195 

230 

-0.7 

800 

25.53 

3.50 

-54.4 

191 

220 

-0.7 

850 

22.51 

3.77 

-68.5 

11! 

210 

-0.8 

18.79 

4.04 

-83.2 

200 

-0.8 

'?ir 

14.32 

4.32 

-98.6 

178 

191 

-0.8 

9.07 

4.60 

-114.6 

174 

hi 

-0.8 

1050 

3.00 

4.90 

:iU:i 

170 

-0.9 

1072 

0.00 

5.03 

168 

171 

-0.9 

ORAG  ROCR. 

WT.  0.241 

GRAMS 

PCT.  ORAG 

CHANGE  / 

IDEG.  YAW>**2  1.74 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

om/DIPCT.  DRAG) 

M 

M 

SEC 

NILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

86.0 

278 

467 

0.0 

0 

0.00 

0.00 

86.0 

278 

467 

0.0 

50 

4.07 

0.18 

79.4 

275 

455 

0.0 

100 

7.81 

0.37 

72.7 

271 

444 

-0.1 

150 

11.21 

0.55 

65.9 

268 

433 

-0.1 

200 

14.28 

0.74 

58.8 

265 

422 

-0.1 

250 

16.99 

9.93 

51.6 

262 

412 

-0.2 

300 

.12 

44.3 

259 

401 

-0.2 

350 

IIl96 

1.32 

36.7 

256 

391 

-0.2 

400 

1.51 

29.0 

253 

382 

-0.2 

450 

24.19 

'  .71 

fW 

250 

372 

-0.3 

500 

25.02 

..91 

247 

363 

-0.3 

550 

25.46 

I:  Si 

4.6 

354 

-0.3 

600 

25.48 

-3.9 

241 

345 

-0.3 

650 

25.08 

2.53 

-12.6 

238 

336 

-0.4 

700 

24.24 

2.74 

-21.5 

235 

328 

-0.4 

750 

22.96 

I  :H 

2.96 

-30,7 

m 

320 

-0.4 

800 

3.  18 

-40.1 

306 

-0.5 

850 

3.40 

-50.0 

222 

292 

-0.5 

90C 

16.32 

3.63 

-60.4 

217 

279 

-0.6 

950 

13.09 

3.86 

-71.3 

212 

266 

-0.6 

1000 

1050 

9.31 

4.10 

-82.7 

207 

2  54 

-0.7 

4.96 

4.35 

-94.6 

202 

242 

-0.7 

1100 

0.00 

4.60 

-107.1 

196 

231 

-0.7 

413 


CC-2-13 


414 


CC-2-14 


TYPE  CC  2  CALIBER  6. SO  MM  AVERAGE  OENSITY  7. BO  GRAMS7CC. 

PROJ.  MT  12.082  GRAMS  PROJ.  OIA.  6.30  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  MT.  0.000  GRAMS  CHG.  MT.  1.80  GRAMS  SABOT  MT.  0.000  GRAMS 


TMIST  RATE 


NA 


RANGE 


HEIGHT 

M 


It? 


0.00 


530 


DRAG  ROCR.  MT.  0.261  GRAMS 


RAJJGE 


HEIGHT  T( 

M  St 


650 


PCT.  DRAG  CHANGE  7  (DEG.  YAM)**2  0.67 


ANG  OF  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


DlVI/OIPCr.  DRAG) 
(  M7SEC7PCT 


26.5 

23. 5 

11:1 

18.2 

16.2 

16.1 


11.6 

9.6 


6.8 

6.0 


-M 


595 

m 

560 

563 

526 

509 

693 

677 

661 

665 

430 

616 


-1:3 


til 


•i  •  6 


-9.6 


-13.6 

-17.6 


-22.1 

-26.8 


3i 
373 
360 
368 

lit 


-31-e 

-37.0 


-62.6 


322 

307 

300 


PCf.  DRAG  CHANGE  7  (DEG.  YAM>**2  1.76 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0(V) 70 


70 {PCT •  DRAG) 
M7SEC/PCT 


18.0 

18.0 

11:1 

11:1 

10.6 


U 


7. 
5.8 
6.  1 
>6 


595 

595 

589 

n: 

566 

III 

569 

563 


1139 

m 


-?;!  ill 


:l 


2.9 

-1.6 

0.6 

2.6 

16.7 

16.8 
19.0 
21.2 


in 


510 

505 

699 

696 

689 

686 

678 

673 


0.0 

0.0 

:§;1 

:8:i 

-0.3 

-0.3 

-0.6 

-0.5 

-0.5 

-0.6 

-0.6 

-0.7 

-0.7 

-0.8 

-0.8 

:8:99 

-1.0 

-1.0 

-1.0 

:i:l 


41S 


CC-2-15 


416 


CC-2-16 


TYPE  CC  2  CALIBER 

PPOJ.  wT  17.039  GRAMS 
DRAG  RDCR.  WT.  0.000  CRAMS 
TWIST  RATE  NA 


6.90  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PROJ.  01  A.  6.50  MM  IMPULSE  1.2  LB.  SEC. 


PROJ.  01  A.  6.50  MM  IMPULSE  1.2  LB.  SEC. 
CHG.  WT.  0.61  GRAMS  SABOT  WT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.67 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0 1  V 1 /D1PCT.  DRAG) 
M/ SEC/PCT 


11.06 
16.09 
16. BO 
19.18 


25.02 
25.51 
25. 5B 
25.21 
26.60 

Ml 

16.61 

13.16 

9.33 

6.96 

0.00 


86.0 

86.0 

78.0 

71.8 

65.6 

58.7 

51.9 

66.8 

37.5 

29.9 
22.1 
16.0 

5.6 
-3.0 
-if. 9 

-30.^ 

-60.5 

-50.7 

-83.3 

-96.8 

-106.8 


ORAG  RDCR.  WT.  0.261  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  1.76 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


01 V) /Of PC T .  DRAG) 
M/ SEC /PCT 


}!:ll 

ItTI  7 

19.28 


19.98 

18.85 

17.35 

10.56 

7.66 

3.95 

0.00 


2.5 

-6.6 

-14:1 

-26.8 

-36.6 

-till 

-58.5 

-67.1 

-76.0 

-85.1 


CC-2-17 


TYPE  CC  2  CALIBER  6.90  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  WT  17.039  GRAMS  PROJ.  DIA.  6.90  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  1.39  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAWt**2  0.67 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


1.88 

3.64 

9.27 

6.75 

8.09 

9.27 

10.29 

11.14 

11.80 

12.28 

12.55 


12.46 

12.09 

1 1:15 


25.6 

22.4 
13.0 

15.4 

11.6 
7.6 
3.4 

:|S:i 

-19.9 

-ll'A 

-35.9 

-53.6 


DRAG  RDCR.  WT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAW) 462  1.74 


RANGE 

M 


HEIGHT 

M 


angm?fsfall 


M/)>EC 


ENERGY 

JOULES 


om0KSJk?M 


418 


CC-2-18 


TYPE  CC  2  CALIBER  6.90  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  29.868  GRAMS  PROJ.  OIA.  6.90  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  NT.  0.000  GRAMS  CHG.  MT.  0.67  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAH)6*2  0.67 

RANGE  HEIGHT  TOP  ANG  OP  PALL  V  ENERGY  OlV)/OiPtT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


TYPE  CC  2  CAUSER  6.50  MM  AVERAGE  OENSITY  16.70  GRAMS/CC. 

PROJ.  WT  25.868  GRAMS  PROJ.  D1A.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCR.  WT.  0.000  GRAMS  CHS.  WT .  0.83  GRAMS  SABOT  WT.  0.000  GRAMS 


TWIST  RATE  NA 


PCT.  DRAG  CHANGE  t  (OEG.  YAW)**2  0.67 


RANGE 

M 


H,lc 


HT 


ANG 


FALL 


V 

M/SEC 


ENERGY 

JOULES 


0 

0 

i88 

150 

200 

250 

300 


50t 
550 
65 


roc 

ip 

850 

900 

i83S 

1050 

1100 


8.1( 

10. 3< 


16.25 

14.96 

13.34 

11.39 

Ml 

3.40 

0.00 


1349 


.J49 

till 

1261 

1233 

1206 

1179 

|il! 


13 
972 

m 

876 

858 

841 


-0.4 


ORAG  ROCR.  WT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (OEG.  YAW)**2  1.74 


RANGE 

M 


HE  IGHT 
M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0.00 

0.00 


0.41 
0.63 
0.79 
0.94 

:1> 

:ii 

:S! 

.42 

:?? 


J.44 

3.62 


0.0 

0.0 

8:8 

0.0 

-9.1 


-8: 

:8: 


■5-] 

"Os  j 

-g. 


:8 


8:i 

8:1 

0.3 

0.3 

0.4 

0.4 


421 


CC-2-21 


TYPE  CC  2  CALIBER  7.62  MM  AVERAGE  DENSITY  7. SO  GRANS/CC. 

PROJ.  MT  19.469  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  0.32  GRAMS  SABOT  NT.  0.000  GRAMS 
TM1ST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAM»**2  0.67 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
NILS 


h/IEec  mn 


0.00 

0.00 

t'M 

11.87 
14.46 
16.32 
17.43 
17.75 
17.23 

15.87 
13.60 
10.40 


100.0 

I!:! 

6o!o 

45.5 
30.4 

14.6 
-1.9 

-19.0 
-36.9 
-55.5 
-74.  B 
-94.9 
-115. B 
-119.7 


ORAG  RDCR.  MT.  0.389  GRAMS  PCT.  DRAG  CHANGE  I  (DEG.  YAW)**2  1.74 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


0.00 

0.00 

4.61 

8.59 

11.92 

14.60 

16.59 


17.91 

18,51 

18.40 

17.55 

15.95 

13.58 

10.42 

6.45 


100.0 

100.0 

87.4 

74.4 
61.2 

47.6 
33.8 

19.6 
5.1 

-9.8 

-24.9 

-40.4 

-56.2 

-1 

-106.9 

-112.3 


TYPE  CC  2  CALIBER  7.62  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  WT  19.669  GRAMS  PROJ.  01  A.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  WT.  0.000  GRAMS  CHG.  WT.  0.A3  GRAMS  SABOT  WT.  0.000  GRAMS 


TMIST  RATE 


NA 


RA 


HEIGHT 

M 


SEC 


kit 


39 

ho7? 

1:5! 

1.65 

1.67 

}:« 

:i3 

1.07 


18*65 

14.59 


3.33 

3.58 


9.80 

4.26 

O.OC 


3.85 

4.12 

4.40 

4.68 

4.87 


ORAG  ROCR.  WT.  0.389  GRAMS 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


PCT.  ORAG  CHANGE  /  (DEG.  YAW>**2  0.67 


ANG  OP  FALL 
MILS 


«/!eC 


ENERGY 

JOULES 


Dm/0(PCT.  DRAG) 
M/SEC/PCT 


188:8 

m 


678 

6T( 


68.9 

60.3 

51.3 
42.0 
32.2 
22.  1 
11.6 

0.6 

m 

-48.0 


31:1 


_  78 
651 
625 
601 
577 
554 
532 
510 
490 
471 
452 
434 

XU 

385 

370 


0.0 

0.0 


-0.  1 
-o.f 

-0.  I 


m 


-104.9 

-120.5 

-131.6 


32? 

Ill 

297 


-0.2 

-0.2 

-0.3 

-0.3 

-0.4 

-0.4 

-0.4 

-0.5 

-8:1 

-0.6 

-0.6 

-0.6 

-0.7 

-0.7 

-0.7 

-0.7 

-0.7 


PCT.  ORAG  CHANGE  /  (OEG.  YAW)**2  1.74 


ANG  OF  FALL 

V 

ENERGY 

MILS 

H/SEC 

JOULES 

93.1 

264 

678 

93.1 

264 

678 

85.8 

78.4 

m 

70.9 

256 

63.2 

253 

55.3 

47.2 

25  0 
246 

39.0 

245 

580 

30.6 

243 

567 

22.1 

240 

555 

13.3 

238 

543 

4.4 

23  5 

531 

-4.7 

233 

519 

-14.0 

230 

508 

-23.5 

226 

'  ,  i  J 

-33.2 

22  5 

: 

-43.3 

221 

7  j 

-53.8 

lit 

-64.7 

1 

-76.1 

208 

1  K 

-87.9 

204 

!!|K  u  7 

-100. 1 

200 

.  * 

-112.9 

196 

K  7  7 

Om/OCPCT.  ORAG) 
M/SEC/PCT 


0.0 
0.0 
0.0 
-0. 
-0. 
-0. 
-0.  . 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.3 
-0.3 
-0.3 

-8:2 

-0.4 

-0.5 

-0.5 

-0.5 

-0.6 

-0.6 

-0.6 


423 


CC-2-23 


1 


TYPE  CC  2  CALIBER  7.62  MM  AVERAGE  OENSITY  7.80  CRAMS/CC. 

PROJ.  NT  19.469  GRAMS  PROJ.  01A.  7*62  MM  IMPULSE  2.1  IB.  SEC. 

ORAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  1.22  GRAMS  SABOT  NT.  0.000  GRAMS 
TNIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAN>«*2  0.67 

RANGE  HEIGHT  TOP  ANG  Of  PALL  V  ENERGY  OIVl/DIPCT.  DRAG! 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


0.00 

0.00 

2.42 

4*68 

till 

10.39 

11.90 

1 

16.06 

K:H 

13.64 

12.24 

16.51 


ORAG  ROCR.  NT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  (OEG.  YAm)**2  1.74 


RANGE  HEIGHT 

M  M 


TOP  ANG  OF  FALL 
SEC  MILS 


V  ENERGY  Om/DiPCr.  ORAG) 
M/SEC  JOULES  M/SEC/PCT 


Ml 

11.32 

11.30 

11.09 

10.69 

10.09 


CC-2-24 


TVI*E  CC  2  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  Ml  27.456  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  O.b  LB.  SEC. 

DRAG  RDCR.  NT •  0.000  GRAMS  CNG.  MT.  0.17  GRAMS  SABOT  MT.  0.000  GRAMS 

TMIST  RATE  NA  PCT.  ORAG  CHANGE  /  (OEG.  VAM)**2  0.67 


RAK|G£  HEIGHT 


ANG  OP  FALL 
MILS 


ENERGY 

JOULES 


0.00 

0.00 

4.45 

7.94 

10.45 

m 


100.0 

100.0 

80.9 

61.1 

40.8 

19.7 

-2.0 


-45.2 

■109.8 


DRAG  RDCR.  MT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  1.74 


RANGE  HEIGHT 

M  M 


TOF  ANG  OF  FALL 


M/SEC  JOULES 


ENERGY  Om/?JP£Tk?RAG> 


0.00 

0.00 

4.45 

7.96 

10.51 

||.08 


100.0 

%°0 

61.7 

42.0 

21.9 

1*6 

-I3I2 

-105.1 

-105.5 
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CC-2-25 


TYPE  CC  2  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  HT  27.496  GRAMS  PROJ.  DIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCRv  MT.  0.000  GRAMS  CHG.  MT.  0.74  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (OEG.  YAM)**2  0.67 


RANGE  HEIGHT  TOP 
M  M  SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  01 V) /D (PCT .  ORAG) 
M/SEC  JOULES  M/ SEC/ PCT 


M/ SEC/ PCT 


0.00 

0.00 

3.39 

6.91 

9.35 

11.92 


?:fl 

15.87 

13.57 

10.85 


-18.4 

:It:i 

-S|:t 

-59.9 

-68.9 


ORAG  ROCR.  WT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  1.74 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


Dm/D(PCT.  DRAG) 
M/SEC/PCT 


0.00 

0.00 

l:n 

8.24 

10.46 

12.40 

14.07 

1|*57 

11:58 
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CC-2-27 


TYPE  CC  2  CALIBER  7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  NT  41.683  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  WT.  0.000  GRAMS  CHG.  MT.  0.56  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  IOEG.  YAM>**2  0.67 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


0(V>/0jPCT.  DRAG) 
M/SEC/PCT 


ORAG  RDCR.  MT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  1.74 


RANGE  HEIGHT 
M  M 


rOF  ANG  OF  FALL 
kC  MILS 


V  ENERGY  D(V>/D(PCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 


M/SEC/PCT 


429 


CC-2-29 


430 


CC-2-30 


ALL  DIMENSIONS  ARE  IN  CALIBERS 

Transverse  Radius  o  ,  7.19  Cal. 

Center  of  Mass  (Nose) 


.8 

.95* 

L.O  * 

1.05* 

* 

1.1 

1.5 

2.0 

2.5 
5.0 

3.5 
4.0 


UB 


DSP- 


.262 

.242 

.258 

.294 

.418 

.415 

.349 

.280 

.229 

.191 

.163 

.142 


.236 

.181 

.141 

.112 

.091 

.075 


.127 

.108 

.103 

.111 

.121 

.119 

.115 

.099 

.088 

.079 

.072 

.066 


.086 

.075 

.067 

.060 

.054 

.049 


Wetted  Area 

Volume 

Length 


.027 

.024 

.021 

.020 

.018 

.017 


2.00 

2.00 

2.14 

2.34 

2.46 

2.52 

2.59 

2.60 
2.63 
2.66 

2.67 

2.68 


2 

20.68  Cal>3 

4.23  Cal. 

10.15  Cal. 

*vT~ 

X 

i.36 

3.66 

>.36 

3.66 

5.36 

3.92 

£.37 

4.26 

5.37 

4.48 

5.38 

4.56 

5.47 

4.46 

5.60 

4.13 

5.74 

3.81 

5.84 

3.59 

5.90 

3.44 

5.95 

3.32 

(Mach  -  2.5)  -  5-69 
* Estimated  data 


'V 
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CC-3-1 


Cm.  cc-3 


cpn(cal-nose) 
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CC- 3-3 


TYPE  CC  3  CALIBER  5.96  MM  AVERAGE  DENSITY  7. BO  GRAMS/CC. 

PROJ.  MT  5.671  GRAMS  PROJ.  D1A.  5.56  MM  IMPULSE  0.8  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CH6.  MT.  0.99  CRAMS  SABOT  MT.  0.000  GRAMS 
TMIST  RATE  NA  PCT.  MAG  CHANGE  /  !OEG.  YAM)**2  0.76 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


M/SEC 


SSSlII 


0.00 

0.00 

2.24 

4.38 

6.40 

8.29 

Hill 

mt 

15.99 

*:?$ 

16.70 

16.36 

t?:I8 

13.31 

11.54 

9.35 

6.72 

3.62 

0.00 


>3.9 
-10.3 
— i  ?.  i 
-24.3 
-32.1 
-40.3 
-49.1 
-58.4 
-68.4 
-79.0 


ORAG  RDCR.  MT.  0.151  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAM) 4*2 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


D( V) /D (PCT.  DRAG) 
M/SEC/PCT 


CC-3-4 


TYPE  CC  3  CALIBER  S.S6  MM  AVERAGE  OENSITY  7.80  GKAMS/CC. 

PROJ.  MT  5.671  GRAMS  PROJ.  DIA.  5.56  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  MT.  1.17  GRAMS  SABOT  MT.  0.000  GRAMS 


TWIST  RATE  NA 


RAgjGE 


HEIGHT 

M 


!:H 


DRAG  ROCR.  WT.  0.151  GRAMS 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


0.00 

0.00 


?:!i 

1:88 


PCT.  ORAG  CHANGE  /  IOEG.  YAM)**2  0.76 


-ff. 


./fee 


7.6 


PCT.  ORAG  CHANGE  /  IOEG.  YAW)**2  1.97 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


DIVI/OIPCT.  DRAG) 
'Sf - 


M/SEC/PCT 


if: 


698 

698 

689 

680 

671 

663 

654 

II? 

II* 
61 
6‘ 


181 


: 


586 

578 

570 

562 

553 

546 

538 

P 

514 


0.0 
0.0 
-0.  I 
-0.2 
-0.3 
-0.3 
-0.4 
-0.5 
-0.6 
-0.7 
-0.8 
-0.8 
-0.9 

:i:? 

-1.3 

-1.4 

-1.4 

-1.5 

-1.6 

-1.6 

-1.7 


43S 


CC-3-5 


f 

i 

i 

i 

TYPE  CC  3  CALIBER  9.96  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  WT  5.671  GRAMS  PROJ.  D1A.  5.96  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  WT.  2.81  GRANS  SABOT  NT.  0.000  GRANS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  IDEO.  VAW)**2  0.76 

RA^GE  HEIGHT  ANG^PALL  ^  ^  B'V’ftlKJfcf"*’ 
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CC-3-6 


TYPE  CC  3  CALIBER  5.56  MM  AVERAGE  OENSITY  11.00  GKAMS/CC. 

PROJ.  MT  7. 958  GRANS  PROJ.  OIA.  5.56  MM  IMPULSE  0.8  LB.  SEC. 

DRAG  ROCR.  NT.  0.000  GRAMS  CHG.  NT.  0.43  GRAMS  SA80T  NT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  IOEG.  YAWl**2  0.76 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


DIVI/OIPCT.  DRAG) 
M/SEC/PCT 


7.97 

10.23 

12.26 


|I:U 

11:11 

Ifiii 

m 


5.9 

•14.4 

-21.8 

:!?:§ 

-46.2 

-55.1 

-64.3 

-74.0 

-84.2 


ORAG  RDCR.  WT.  0.151  GRAMS  PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  1.97 


41 

-1.0 

30 

fo 

-1.0 

:l-9 

01 

92 

-ii£ 

-i.i 

.  YAW ) **2 

1.97 

RANGE  HEIGHT 
M  M 


TOF  ANG  OF  FALL 
SEC  MILS 


V  ENERGY  Dm/DIPCT.  DRAGI 
M/SEC  JOULES  M/SEC/PCT 


8.83 

10.04 

11.06 

11.88 

12.49 

lile 

12.84 

12.38 

4:« 

8.18 

6.52 

4.61 

2.44 


CC-3-7 


TYPE  CC  3  CALIBER  5.96  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  WT  7.998  GRAMS  PROJ.  OIA.  5.56  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCR..  NT.  0.000  GRAMS  CHG.  NT.  2.32  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  (OEG.  YAW)»*2  0.76 


AAgGE  HEIGHT  Jg 


ANG 


PALL 


'/&c  brh  o,v,^8^c?RAG, 


an 

m 

2387 

2276 

2169 

2064 

1962 

1864 

1769 

1676 

1566 

ill? 

125b 

}18? 

1038 

972 

W 

792 


ORAG  ROCR. 

WT.  0.151 

GRAMS 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW>**2 

1.97 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

y 

ENERGY  D(V1 

/O (PCT .  ORAG) 
M/SEC/PCT 

H 

M 

SEC 

MILS 

M/SEC 

JOULES 
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CC-3-9 


TYPE  CC  3  CALIBER  5.96  MM  AVERAGE  OENSITV  16.70  GRAMS/CC. 

PROJ.  WT  12.162  GRAMS  PROJ.  DIA.  5.56  MM  IMPULSE  0.6  LB.  SEC. 

ORAG  RDCR.  WT.  0.000  GRAMS  CHG.  WT.  0.28  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT*  ORAG  CHANGE  /  IOEG.  VAWI»*2  0.76 


RANGE 

M 


0 

0 

SO 

100 

150 

!88 

300 

35 

XI 

500 

550 

$$0 

700 

750 

B 

950 


_35t 

1100 


HEIGHT 

M 


0.00 

©.go 

6.31 

8.28 

11.91 

il:ii 

20.66 


:Si 


ANG  OP  FALL 
MILS 


M/SEC 


ENERGY 

JOULES 


III 


DIVI 


RAG) 


-0.6 


DRAG  ROCR. 

RANGE 

M 


WT.  0.151  GRAMS 

HEIGHT  TOF 

M  SEC 


PCT.  ORAG  CHANGE  /  (DEG.  YAW)**2  1.97 

ANG  OF  FALL  V  ENERGY  Dm/DCPCT.  DRAG) 
MILS  M/SEC  JOULES  M/SEC/PCT 


0 

0 

50 

!00 
50 

88 

350 

600 

65Q 

h 

800 

850 

900 

950 

logo 
1050 
1 100 


0.0< 


ill 

it? 
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CC-3-10 


TYPE  CC  3  CALIBER  5. 56  HM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  WT  12.1*2  GRAMS  PROJ.  01A.  5.56  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR.  MT.  0.000  GRAMS  CMC.  WT.  0.63  GRAMS  SABOT  WT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAWI**2  0.76 

"TE  HE 1 If?  ./lie  SSSCfl 


ORAG  RDCR.  WT.  0.151  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAW1**2  1.97 

..NOE  HEJOHT  JJJ  *,|;»U  JNE.OV  -V.^T^.O. 


441 


CC-3-11 


442 


CC- 3—12 


TYPE  CC  3  CALIBER  6.90  MM  AVERAGE  DENSITY  7.80  GRAMS/CC. 

PROJ.  NT  9.064  GRAMS  PROJ.  OIA.  6.90  MM  IMPULSE  0.6  LS.  SEC. 

DRAG  RDCR.  NT.  0.000  GRAMS  CHG.  NT.  0.36  GRAMS  SABOT  NT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  IOEG.  YAN)**2  0.76 

RANGE  HEIGHT  TOF  ANG  OF  FALL  V  ENERGY  0(V)/0(PCT.  DRAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/SEC/PCT 


DRAG  RDCR.  NT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  VAW)*>*2  1.97 


RANGE 

M 


HEIGHT  TOF 

M  SEC 


ANG  OF  FALL 
MILS 


V  ENERGY  D(V)/0(PCT.  DRAG) 
M/SEC  JOULES  M/SEC/PCT 
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CC-3-13 


TYPE  CC  3  CALIBER  6.50  MM  AVERAGE  DENSITY  7.80  GRAMS 'CC. 

PROJ.  WT  9.064  GRAMS  PROJ.  OIA.  6.50  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCR-.  MT.  0.000  GRAMS  CMC.  MT.  0.85  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  ORAG  CHANGE  /  IDEG.  VAW)**2  0.76 


RANGE  HEIGHT  TOP 
M  M  SEC 


ANG  OF  FALL 
MILS 


MB! 


0.00 

0.00 

i-M 


46.4 

46.4 

44.1 

41.6 

Bfl.e 


”46.  5 
-54.9 


181' 

945 

867 

795 

III 

604 

III 

484 

i! 

ill 

I 

178 

•  63 
|49 
>36 


ORAG  ROCR.  WT.  0.241  GRAMS 

RANGE  HEIGHT  TOF 
M  M  SEC 


PCT.  ORAG  CHANGE  /  IDEG.  YAWI**2  1.97 

*"<i*?Es,*Lt  n/Iec  SouCl! 


444 


CC-S-14 


TYPE  CC  3  CALIBER  6.90  MM  AVERAGE  OENSITY  T.80  GRAMS/CC. 

PROJ.  WT  9.064  GRAMS  PROJ.  DIA.  6.50  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  WT,  2.16  GRAMS  SABOT  Ml.  0.000  GRAMS 
TM1ST  RATE  NA  PCT.  ORAG  CHANGE  /  IOEG.  YAW) 4*2  0.76 

"Te  «A.Ht  jg  M/|K  SSKK 


ORAG  ROCR.  WT.  0.241  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  VAW)*«2  1.9T 

RANGE  HEIGHT  TOP  ANG  UF  FALL  V  „  ENERGY  01 V) /OIPCT.  DRAG ) 

M  M  Sec  mils  m/sec  joules  m/sec/pct 


445 


CC-3-15 


Tvpe  CC  3  CALIBER  6.90  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  WT  12.782  GRAMS  PROJ.  DU.  6.90  MM  IMPULSE  0.8  It.  SIC. 

ORAG  RDCR.  WT.  0.000  GRAMS  CH6.  MT.  0.28  GRAMS  SABOT  MT.  0.000  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAWt**2  0.76 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 
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CC-3-16 


TYPE  CC  3 
PROJ.  MT  12.782 
DRAG  ROCR.  MT. 
TWIST  RATE  NA 


CALIBER  6.50  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

GRAMS  PROJ.  01  A.  6.50  MM  IMPULSE  1.2  LB.  SEC. 

0.000  GRAMS  CHG.  NT.  0.58  GRAMS  SABOT  MT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  VAMI462  0.76 


"T1  Her'  ut  “e,ffsMu  ./Iec  sissi  D,v,^Jkr01 


:8 


0.0 

0.0 

0.1 

0.2 

0.2 

:! 
0.4 
.4 

-0.6 

-0.6 

:§:] 

:8:{ 

-0.8 

-8:8 

:8:l 

:i:8 


ORAG  ROCR.  MT.  0.241  GRAMS 

OF 
EC 


RANGE 

M 


HEIGHT 

M 


PCT.  DRAG  CHANGE  /  (DEG.  YAW>**2  1.97 

NERGY  D ( V) /O ( PCT .  ORAG) 


ANG  Of  FALL 
MILS 


V 

M/SEC 


5  NERGY  U  I  VI 9 U I ru I  5  ur 

OULES  M/SEC/PCT 
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CC-3-17 


TYPE  CC  3  CALIBER  6*50  MM 

PROJ.  MT  12.762  GRAMS  PROJ.  OIA. 

OR AG  ROCR.  MT.  0.000  GRAMS  CHG 
TMIST  RATE  NA  PCT 


AVERAGE  DENSITY  11.00  GRAMS/CC. 
6. SO  MM  IMPULSE  2.1  L6.  SEC. 
MT.  1.74  GRAMS  SABOT  MT.  0.000  GRAMS 
DRAG  CHANGE  /  (DEG.  YAMI**2  0.76 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL  V  ENERGY  0(V)/OIPCT.  ORAGI 
MILS  M/SEC  JOULES  M/SEC/PCT 


0.00 

0.00 


0.00 

0.00 

0.09 

0.18 

0.27 

8:M 

0.57 

0.68 


364 


DRAG  ROCR.  MT.  0.241  GRAMS 


PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  1.97 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


DIV)/0(PCT.  DRAG) 
M/SEC/PCT 


18 


0.00 

.00 

.09 

..18 

0.27 


: 


55o 

5.58 

l.Oi! 

600 

5.57 

1.1 

650 

5.46 

1.2 

■fCMSS 

5.26 

1.3 

4.96 

1.4 

800 

4.56 

1.5 

850 

4.07 

1.6 

900 

3.46 

1.72 

K>1«1 

2.76 

1.82 

1000 

1.95 

1.93 

1050 

1*0? 

2.03 

1100 

0.00 

2.14 

2062 

m 

(989 

m 


0.0 
0.0 
0. 
-0. 
-0. 
-0. 
-O.i 
-0.3 

=8:1 

-0.4 

-0.3 

:B:I 

-0.6 

-0.6 

-0.7 

-0.7 

-0.8 

-0.6 

-0.8 

-0.9 
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CC-3-1B 


449 


CC-3-19 


TYPE  CC  3  CALIBER  6.30  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  MT  19.405  GRAMS  PROJ.  DM.  6.30  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  0.4S  GRANS  SABOT  MT.  0.000  GRAMS 
TMIST  RATE  NA  PCT.  ORAG  CHANGE  /  IOEG.  YAM)**2  0.76 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


SSSCtI  #',,0U8*c?“" 


0.00 
0.00 
4.58 
8.60 
12. <.4 

11:81 

i?:3S 


27.2B 

25.80 

23.80 
21.26 
18.17 
14.52 
10.28 


?i:T 

14.5 

5.0 

-4.7 

-14.7 

-24.9 

-35.5 

-.m 

■68*6 

-80.3 

-IH:I 

-116.9 


ORAG  RDCR.  MT.  0.241  GRAMS  PCI.  ORAG  CHANGE  /  (DEG.  YAW1**2  1.97 


RANGE 

M 


HEIGHT  TOF  ANG  OF  FALL 
M  SEC  MILS 


V  ENERGY  0(V)/0jPCT.  ORAG) 
M/SEC  JOUIES  M/SEC/PCT 


H/SEC/PCT 


24.55 

24.46 

23.96 

23.05 

21.72 

19.98 

17.80 

15.17 

12.09 

8.55 

4.52 

0.00 


450 


CC-3-20 


I  “PE  CC  3  CALIBER  6.90  MM  AVERAGE  OENSITY  16.70  GRAMS/CC. 

PROJ.  NT  19.409  CRAMS  PROJ.  OIA.  6.90  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCRy  WT.  0.000  GRAMS  CHG.  MT.  1.29  GRAMS  SABOT  NT.  0.000  GRAMS 
TNI  ST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAM)*»2  0.76 


RANGE 


HEIGHT 


ANG  OF  FALL 
MILS 


V  ENERGY  D(V)/D(PCT.  ORJ 
M/SEC  JOULES  M/SEC/rCT 


0.00 

Ml 

4.13 

5.95 

7.60 

9.08 

10.37 

11.46 

I§«36 


m 


DRAG  ROCR.  WT.  0.241  GRAMS 


PCT.  ORAG  CHANGE  /  (DEG.  YAN»**2 


RANGE 

M 


HEIGHT 


m/Kec  5o5l^j 


om0U0k?,u 


CC-3-21 


TYPE  CC  3  CALIBER  7.62  MM 

PROJ.  NT  14.602  GRAMS  PROJ.  DIA.  ' 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  MT . 
TWIST  RATE  NA  PCT.  0RA6 

RANGE  HEIGHT  TOP  ANG  OP  PALL 
M  M  SEC  MILS 


ORAG  RDCR.  MT.  0.389  GRAMS  PCT.  ORAG 
RAfjGE  HEIGHT  ANG^ JF^FALL 


AVERAGE  DENSITY  7. BO  GRAMS/CC. 

.62  MM  IMPULSE  0.6  LB.  SEC. 

0.29  GRAMS  SABOT  WT.  0.000  GRAMS 
CHANGE  /  I  DEG.  YAM) *62  0.76 

h/Sk  58881  B,’"0H8kr" 


CHANGE  /  (DEG.  YAMI**2  1.97 

„hc  58881 


452 


CC-3-22 


454 


CC-3-24 


TYPE  CC  3  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  NT  20.992  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  0.8  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  ORAMS  CHG.  MT.  0.3S  GRAMS  SABOT  MT.  0.000  GRAMS 
TMIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OEG.  YAM>**2  0.76 


RANGE 

M 


HEIGHT 

M 


ANG  OP  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


Om/DIPCT.  ORAG) 
M/SEC/PCT 


ORAG  ROCR.  MT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  IDEG.  YAM)**2  1.97 

"*»"  HeiGHI  *N0.?fsult  ./Ik  SSSfiJ  om0K8J»c?MS' 


4S5 


CC-3-2S 


TYPE  CC  3 
PROJ.  WT  20.392 
CRAG  ROCR.  WT. 
TWIST  RATE  NA 


CAl IBER  7. 62  MM  AVERAGE  OENSI TY  11.00  GRAMS/CC. 

GRAMS  PROJ.  MIA.  7.62  MM  IMPULSE  1.2  18.  SEC. 

0.000  GRAMS  CHG.  WT.  0.61  GRAMS  SABOT  WT.  0.000  GRAMS 
PCT.  DRAG  CHANGE  /  (OEG.  YAW)**2  0.76 


RANGE 

M 


HEIGHT 


*M0.ffsf‘U  N/ltC 


0.0 


ORAG  ROCR.  WT.  0.389  GRAMS 


PCT.  DRAG  CHANGE  /  IDEG.  YAW)#*2  1.97 


4S6 


CC-3-26 


TYPE  CC  3  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  GRAMS/CC.  ] 

PROJ.  NT  20. §92  GRAMS  PROJ.  01A.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCR..  WT.  0.000  GRAMS  CHb.  NT.  1.1S  GRAMS  SABOT  NT.  0.000  GRAMS  j 

TNIST  RATE  NA  PCT.  OR AG  CHANGE  /  (DEG.  YANI442  0.76  » 


RA||GE  HEJGHT  J|g 


*NGM?fs 


FALL 


M/SEC 


JOU 


lilt 

430 

lit 

[232 


•  32 


m 


734 


DRAG  RDCR.  NT.  0.1B9  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAWl**2  1.97 


RA 


PjGE  HEIGHT 


ANG  OF  FALL 
NILS 


H/J 


Kec  MSI  DU,^^/rk?RAG1 


457 


CC-A-27 


TYPE  CC  3 

CALIBER 

7.62  MM 

PROJ.  WT  31 

.262  GRAMS 

PROJ.  01A. 

DRAG  ROCR. 

WT.  0 

.000  GRAMS  CHG.  WT. 

TWIST  RATE 

NA 

PCT.  DRAG 

RANGE 

HEIGHT 

TOP 

ANG  OP  PALL 

M 

M 

SEC 

MILS 

0 

0.00 

0.00 

100.0 

0 

30 

0.00 

4.38 

8:33 

l38:3 

100 

7.67 

0.67 

99.6 

190 

9.83 

(.01 

32.3 

200 

10.85 

1.35 

8.6 

230 

10.69 

1.70 

-13.4 

300 

9.33 

2.05 

-40.2 

390 

400 

6.73 

2.67 

|:tt 

:|f:i 

429 

0.00 

2.99 

-106.8 

AVERAGE  OENSITY  U.70  GRAMS/CC. 

.62  MM  IMPULSE  0.6  L8.  SEC. 

0.40  GRAMS  SA60T  NT.  0.000  GRAMS 
CHANGE  /  IDEG.  YAM>*«2  0.76 

Y  ENERGY  Om/DiPCT,  DRAG) 
M/SEC  JOULES  M/SEC/PC T 


132  3 

61  0.0 

132  a 

61  0.5 

ISO  3 

31  0.0 

148  5 

42  0.0 

146  3 

34  -0. 

144  3 

26  -0. 

143  3 

18  -0. 

141  3 

12  -0. 

140  3 

0"*  -0. 

138  | 

9v  -0. 

138  2 

95  -0. 

DRAG  ROCR.  WT.  0.369  GRAMS 
RAJjGE 


HEIGHT 

H 


TOP 

SEC 


0.00 

8:?S 

0.66 

1.00 

1.34 

ifl 

1:2? 


PCI.  DRAG  CHANGE  /  (DEG.  YAHl**2  1.97 

./?«  S8HII  0,w,6?4I8Jac?**c' 


ANG^F.FALL 


ILS 


100.0 

100.0 


192 


Ia9 

|« 

L46 

146 

L45 

143 


361 


0.0 

8:8 

0.0 

0.0 

0.0 

0.0 

0.0 

3i! 


458 


CC-3-28 


TVPe  CC  3  CALIBER  7.62  MM  AVERAGE  OENSITY  16.70  GRAMS/CC. 

PROJ.  MT  31.262  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  1.2  LB.  SEC. 

ORAG  RDCR.  MT.  0.000  GRAMS  CMG.  MT.  0.30  GRAMS  SABOT  MT.  0.000  GRAMS 
TMIST  RATE  NA  PCT.  ORAG  CHANGE  /  (DEG.  YAM)**2  0.76 


RAH|G£  HEIGHT 


"“.ft. 


V 

M/SEC 


ENERGY 

JOULES 


DIVt/OIPCT ■  DRAG) 
M/SEC/PCT 


ill 

4 

i! 

200 

250 

14 

15 

lS:li 

mt 


100.0 

'll 

43.0 

-li:? 

-36.3 

-53.3 

-110.5 


ORAG  ROCR.  MT.  0.389  GRAMS  PCT.  ORAG  CHANGE  /  (OEG.  YAM)**2  1.97 


RANGE  HE IGHT 
M  M 


TOF  ANG  OF  FALL 
SEC  MILS 


V  ENERGY  0(V)/0|PCT.  ORAG) 
M/SEC  JOULES  M/SEC/PCT 


0.00 

8.49 

U:!i 

16.0  7 
1:12 
u:!l 

14.44 

11.90 


100.0 

100.0 

n:t 

lilt 

30.1 

15.5 

0.9 

:)J:5 

-44.1 

-59.3 

-74.8 

—90.6 

-105.8 


459 


CC-3-29 


TYPE  CC  3  CALIBER  7.62  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PROJ.  WT  31.262  GRAMS  PROJ.  OIA.  7.62  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  RDCR..  NT.  0.000  GRAMS  CHG.  NT.  0.73  GRAMS  SABOT  NT.  0*000  GRAMS 
TN1ST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.76 


RANGE 

M 


0 

0 

30 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

630 

700 

730 

BOO 

B50 

900 

950 

1000 

1050 

1100 


HEIGHT  |R 


24.14 


24.12 

23.69 


0.00 


*"G«!fsuu 


82.5 

82.5 


76.1 

69.6 


62.9 

56.0 

M:1 

34.5 

ih 


L  1.6 

3.6 


"1:8 


■13. 

m 


•48.3 

-57.7 


■76. 
-86.8 
-96.4 


./Tic  MSI  om0«SJ»crG’ 


.uv 

i  ll 


0.0 


G:8 


-0.1 

-o.i 

-o.i 


-o.j 

-O.i 


-8: 


-8:1 


-8:1 

-ols 

-0.5 


DRAG  RDCR.  NT.  0.389  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YANI«*2  1.97 


range 

HEIGHT 

TOE 

ANG  OF  FALL 

M 

M 

SEC 

MILS 

V  ENERGY  0 ( VI / 0 ( PCT .  DRAG) 

M/SEC  JOULES  M/SEC7PCT 


0.00 
0.00 
3.54 
6.76 
9.66 
12.25 
14.51 
16.44 
18.04 
19. U 

kit 

21. OB 
20.99 
20.54 
19.74 
IB  .58 
17.06 
15.17 
12.91 
10.28 

Li! 

0.00 


•i  wm 

ii: 


*  b  < 


460 


CC-3-30 


1 


FL  I 


ALL  DIMENSIONS  ARE  IN  CALIBERS 


Axial  Radius  of  Gyration  ■  0.346  Cal. 
Transverse  Radius  of  Gyration  ■  5.63  Cal. 
Center  of  Mass  (Nose)  ■  12.56  Cal. 


Wetted  Area  «  62.67  Cal.' 
Volume  =  14.93  Cal. 
Length  >22.8  Cal. 


Mach 

No. 

S> 

-  - - - r— 

db  do  dsft  dw 

(Tracer)  ‘ 

"V 

T" 

1.25* 

.963 

4.30 

17.21 

-20.0 

2.00* 

.578 

16.00 

15.56 

-48.0 

2.60* 

.453 

14.00 

17.80 

-73.4 

3.42* 

.357 

12.30 

17.13 

-56.2 

4.20* 

.300 

10.08 

16.71 

-41.8 

S.S  * 

.237 

8.80 

14.39 

-16.1 

CD i2 

(Mach  -  2.5) 

■  5.00  (1/radian  squared) 

Estimated  data 


461 


FL-1-1 


CPN  (CAL- NOSE) 


TYPt  FL  L  CAL  I  BEK  5.56  MM  AVERAGE  OENSI  TY  7. 80  GRAMS/CC. 

PROJ.  «r  0.65b  i.KAMS  PRO J.  01  A.  1.7B  MM  IMPULSE  O.t  LB.  SEC. 


ORAt.  KUCR. 

W  T  •  0  . 

UOO  CRAMS 

CMC.  WT. 

1.46  GRAMS  SABOT 

WT.  0.490  GRAMS 

TWIST  RATE 

NA 

per.  ok ao 

Change  / 

(DEG.  YAW ) 4*2  1.16 

RANGE 

M 

Ht  IGHT 

M 

Top 

sec 

ANG  OF  FALL 
MILS 

V 

M/SEC 

ENERGY 

JOULES 

L> ( V )  / 0  C PC T •  DRAG) 
M/StC/Pf  T 

0 

0.00 

0.00 

5.2 

1480 

1257 

0.0 

u 

0.0  0 

0.00 

5.2 

14B0 

721 

0.0 

‘jU 

0.26 

0.03 

1.0 

1430 

673 

-0.5 

100 

0.45 

0.0  7 

4.  7 

1180 

627 

-1.0 

1 5u 

0.  7  2 

0.  11 

4.5 

1331 

583 

-1.6 

£00 

260 

0.5  1 
l.l  } 

0.15 

0.  18 

4.2 

1.9 

1282 

1233 

540 

500 

-2.0 

-2.4 

TOO 

150 

1.12 

1  .4,1 

0.23 

0.27 

3.5 

3.2 

1184 

1136 

461 

425 

-2.9 

-3.4 

400 

l.u  1 

0.  11 

2.0 

1088 

390 

-3.8 

450 

1 .  7o 

0.  36 

2.1 

1040 

356 

-4.3 

500 

1.-16 

0.41 

l.b 

992 

324 

“4.6 

550 

1.5  4 

0.46 

1.3 

945 

294 

“4.2 

600 

2.00 

0.62 

0. 7 

898 

266 

-6.6 

650 

2.0  2 

0.57 

0.0 

851 

23a 

-6.0 

700 

2.0  1 

0.63 

-0.  7 

806 

211 

-6.5 

750 

1.7  6 

0.70 

-1.5 

75H 

1B9 

-7.0 

R0O 

1.8  7 

0.  77 

-2.4 

712 

167 

-7.4 

ft  6U 

1.74 

0.84 

-3.5 

666 

146 

—  7.8 

90U 

1.64 

0.92 

-4.7 

619 

126 

-0.4 

9  60 

1.25 

l.UO 

-6.  1 

5  70 

107 

-9.  1 

100U 

0.56 

1.04 

-7.b 

521 

09 

-9.8 

1050 

0.5  1 

1.19 

-9.b 

472 

73 

-10.3 

11CU 

0.00 

1.31 

-12.3 

424 

59 

-10.7 

TYPL  TL  1 

CALIBER 

5.56  MM 

AVERAGE 

0ENS1 TV 

7.80  GRAMS/CL. 

proj.  mt  o 

.658  GRAMS 

PROJ.  01  A.  1.78  MM 

IMPULSE 

1.2  LB.  SEC. 

OHAG  ROCK. 

MT.  0 

.000  GRAMS 

CHG.  Ml. 

2.52  GRAMS  SABOT 

Ml.  0.490  GRAMS 

TWIST  HATE 

NA 

PCI.  DRAG 

CHANGE  / 

(OEG.  VAMI **2  1.16 

range 

HP  ir.HT 

TOF 

ANG  OF  HALL 

V 

ENERGY 

C(V)/U(PCr.  CRAG) 

M 

M 

SEC 

MILS 

M/SfcC 

JOULES 

M/stc/Pcr 

0 

0.00 

o.oo 

3.6 

16  78 

1616 

0.0 

0 

0.00 

0.00 

3.6 

1678 

926 

0.0 

50 

0.1  T 

0.03 

3.4 

1627 

871 

-0.5 

IOU 

0.  1  1 

0.06 

3.2 

1576 

817 

-1.0 

150 

0.4  9 

0.09 

3.0 

1525 

766 

-1.5 

200 

0.6  3 

0.13 

2.0 

1475 

716 

-2.0 

250 

0.76 

0.16 

2.5 

m 

666 

-2.5 

300 

O.dti 

0.20 

2.3 

622 

-  3.0 

350 

0.99 

0.21 

2.0 

1326 

578 

-3.5 

**00 

1.09 

0.27 

l.  7 

1277 

536 

-3.9 

**50 

1.17 

0.31 

1.4 

1228 

496 

-4.4 

500 

1.23 

0.15 

I.  1 

1179 

457 

-4.8 

550 

1.28 

0.40 

0.7 

1111 

421 

-6.  3 

600 

1. 11 

0.44 

0.3 

1083 

1015 

386 

-5.8 

650 

1.31 

0.49 

-0.2 

352 

-6.3 

TOO 

1.30 

0.54 

-0.7 

9B7 

321 

-6.7 

T50 

1.26 

0.59 

-1.2 

940 

291 

-7.1 

800 

1.19 

0.65 

-1.8 

893 

262 

-7.5 

850 

1.09 

0.70 

-2.5 

846 

236 

-7.9 

900 

0.9  6 

0.  76 

-3.2 

800 

210 

187 

-6.4 

950 

0.79 

0.83 

-4.0 

751 

-8.9 

1000 

O.Sli 

0.90 

-5.0 

707 

164 

-9.3 

1050 

0.32 

0.97 

-6.0 

661 

144 

-9.7 

1100 

0.00 

1.05 

-7.1 

014 

124 

-1U.2 

465 


FL-1-5 


r Yl’T  TL  I  CALIBER  5.56  MM  AVERAGE  OENSITY  7.80  GRAMS2CC. 


PROJ.  Wl 

0.650  G 

RAMS 

PROJ.  01A.  1 

1.78  MM 

IMPULSE  2.1 

LB.  SEC. 

ORAG  ROCK. 

WT.  0 

•000  GRAMS 

CHG.  WT. 

5.00  GRAMS  SABOT  WT.  U 

.490  GRAMS 

TWIST  RATE 

NA 

PCT .  DRAG 

CHANGE  / 

(DEG.  YAW ) **2 

1.16 

RANGfc 

HEIGHT 

TOP 

ANG  OF  TALL 

V 

ENERGY  01 V) 

IWlSTt?**0’ 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

2.7 

1853 

1971 

0.0 

0 

0.00 

0.00 

2.  7 

1863 

1130 

0.0 

5(J 

0.1  3 

O.OJ 

2.6 

U02 

106it 

-0.5 

tou 

0.25 

0.06 

2.4 

1750 

1008 

-1.0 

1  50 

0.  17 

0.08 

2.2 

1699 

949 

-1.5 

2  Ou 

0.4  t 

0.11 

0.15 

2.  1 

1647 

091 

1 

25J 

0.5  1 

1.9 

1596 

836 

-2.6 

TOO 

0.6  ft 

0.18 

1.7 

1546 

78ft 

-3.0 

350 

0.75 

0.21 

1.4 

1495 

735 

-3.5 

400 

o.bi 

0.24 

1.2 

1446 

687 

-4.0 

450 

0.H6 

0.28 

1.0 

1395 

64l 

-4.5 

500 

0.91 

0.32 

0.7 

1346 

596 

-5.0 

i5o 

0.94 

0.35 

0.4 

1296 

553 

-5.4 

600 

0.96 

0.39 

0.1 

1247 

512 

-5.9 

650 

0.9fa 

0.43 

-0.2 

1199 

473 

-6.3 

TOO 

0.94 

0.48 

-0.6 

1151 

43o 

-6.8 

750 

0.91 

0.52 

-1.0 

1103 

400 

-7.2 

HOO 

0.06 

0.57 

-1.4 

1064 

36b 

-7.7 

M60 

0.7b 

0.62 

-1.9 

1006 

333 

— H  .  2 

900 

0.69 

0.67 

-2.4 

959 

302 

-8.6 

950 

0.56 

0.72 

-3.0 

912 

2  74 

-9.0 

1000 

0.41 

0.7b 

-3.6 

865 

246 

-9.4 

1050 

0.2? 

0.  b4 

-4.3 

819 

H8 

IlOu 

0.00 

0.90 

-5.  1 

772 

-10*3 

466 


FL-1-6 


TYPL  EL 

l 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY  11.00 

GKAMS/Cl. 

pro  j,  Mr 

0.929  GRAMS 

PftOJ.  01  A.  ! 

L. 73  MM 

IMPUISE  0... 

LB.  SEC. 

DR4C  RUCK* 

WT.  0 

.000  GRAMS 

CHG.  WT. 

1.33  GRAMS  SABOT  wT.  0 

. <90  GRAMS 

rwisr  i< » r t 

NA 

PCT.  UR AG 

CMANGF 

/  1DLG.  YAW ) **2 

1.16 

RANGE 

HE  IGHT 

TGF 

ANG  OF  FALL 

V 

ENERGY  0  (  V )  /  0  (  HC  T  •  UR  Ali ) 

M 

M 

SFC 

MILS 

M/SEC 

JOULC S 

H/Src/Pu! 

U 

0.00 

0.00 

4.9 

1350 

1295 

0.0 

0 

0.00 

0.00 

4.4 

1350 

847 

0.0 

50 

( 

1.23 

0.04 

4.6 

1315 

803 

-0.3 

100 

( 

).45 

o.on 

4.  1 

1280 

761 

-0.7 

150 

( 

1.66 

0. 12 

4  .0 

1245 

7  20 

- 1 .0 

200 

C 

).85 

0.  16 

3.  7 

1211 

681 

-1.4 

25u 

1 

L  .02 

0.20 

3.  i 

1177 

64  i 

-1.7 

-joo 

L.18 

0.24 

3.0 

1143 

607 

-2.0 

350 

L .  32 

0.29 

2.6 

1109 

571 

-2.4 

400 

.44 

0.33 

2.1 

1075 

5  3o 

-2.7 

450 

500 

.54 

.61 

0.38 

0.43 

1.7 

1.2 

104  1 

1007 

503 

471 

-5.  1 
-1.4 

550 

,.6  6 

0.4b 

0.  / 

973 

440 

-3.  7 

600 

.69 

0.53 

0.2 

93  9 

410 

-4.0 

650 

[.69 

0.58 

“0.4 

906 

381 

-4.  1 

700 

.66 

0.64 

-l.l 

873 

354 

-4.6 

750 

[.59 

0.70 

-i  ./ 

840 

32<> 

-4.9 

BOO 

.50 

0.  76 

-2.5 

B07 

303 

-5.3 

850 

.36 

0.82 

-3.3 

774 

?7u 

25‘» 

-5.6 

900 

1.19 

0.89 

-4.1 

74  1 

-4.9 

950 

1 

1.97 

0.96 

-5.1 

708 

23  5 

-6.2 

1000 

0.70 

1.03 

-6.1 

676 

?  12 

-6.5 

1050 

1100 

0.3b 

t.li 

-7.3 

643 

192 

-6.9 

0.00 

1.19 

-8.6 

609 

t  72 

-7.3 
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fVMI  t L  1 

CAUBf-R 

5.56  MM 

AVtRAGt 

DENSITY  11 

• 

c 

o 

GK  AMS/ CO . 

pkuj.  Mr  u 

•  9?'l  GRAMS 

PKOJ.  01  A.  1.78  MM 

IMPULSE 

1.2 

LB.  SEC. 

OK  AC.  RUCK. 

WT.  0 

.000  GRAMS 

CHG.  W T * 

2.35  GRAMS  SABOT  wT.  0 

.490  GRAMS 

TWIST  KATfc 

NA 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW) **2 

l.  16 

RANGE 

M 

HfcICHT 

M 

TOP 

sec 

ANG  OP  PALL 
MILS 

V 

M/SEC 

ENERGY 

JOULtS 

0 ( V 1 /0(PCT •  DRAG) 
M/SFC/PC.  T 

U 

0.00 

0.00 

3.2 

1583 

1778 

0.0 

u 

0.00 

0.00 

3.2 

1583 

1 1 64 

0.0 

50 

0.15 

0.03 

3.0 

1547 

1112 

-0.4 

100 

o.io 

0.06 

2.u 

1511 

1061 

-0 . 7 

I5u 

0.4  J 

0.  10 

2.6 

14  76 

1011 

-l .  1 

200 

0  .  J  6 

0.13 

2.4 

1440 

96  1 

-1.4 

2  50 

0.6  7 

0.17 

2. 1 

14  05 

917 

TOO 

0.77 

0.20 

l.y 

1  3  70 

35u 

O.fio 

0.24 

1.6 

1335 

828 

-2.5 

400 

0.9  J 

0.2fl 

1.3 

1  300 

705 

-2.8 

450 

0 . 9  ) 

0.i2 

1.0 

1265 

74  1 

-3.1 

500 

1.04 

0.36 

0.7 

1231 

701 

-3.5 

550 

1  .0  7 

0.40 

0.3 

1196 

665 

-3.8 

600 

l.OB 

0.44 

0.0 

1162 

62  7 

-4.1 

650 

1.07 

0.4  9 

-0.4 

1128 

591 

-4.4 

700 

1.05 

0.5  1 

-0  .  a 

1094 

556 

-4.R 

750 

1  .00 

0.58 

-1.2 

1060 

522 

-5.1 

euu 

0.74 

0.62 

-1.7 

1026 

489 

-5.4 

850 

O.H'j 

0.67 

-2.2 

992 

457 

—  5.8 

^oo 

0.74 

o.  n 

-2.7 

958 

427 

-6.1 

950 

0.60 

0.7  8 

-3.  1 

425 

39  7 

-6.4 

iooo 

0.4  1 

0.8  1 

-3.9 

8  92 

369 

—6 . 7 

1050 

0.2  3 

0.89 

-4.5 

859 

343 

-0.9 

1100 

0.00 

0.49 

-5.2 

8  26 

317 

-7.3 

TYPE  fl.  1 

CALIBER 

5.56  MM 

AVERAGE 

OENSlff  11.00 

,4  A."  5/0  . 

rRoj.  w?  o 

.929  GRAMS 

RROJ.  OJA.  I 

L . 7 8  MM 

IMPULSE  2.1 

1  B.  SE(.  • 

OR  At;  RDCR. 

mT.  0 

.000  OR AMS 

CHG.  WT . 

4 . u i  grams  sabot  wr.  u 

.490  GRAMS 

TWIST  RATC 

NA 

PCT.  DRAG 

CHANGE 

/  lOEO.  YAW)  M2 

1.16 

RANGE 

HEIGHT 

TOP 

A  NO  OF  EAU 

V 

FNFBiY  0IVI/D1PCT.  OKAOI 

M 

M 

SEC 

MILS 

M/SEC 

JOUIlS 

M/src/Pt-T 

U 

0.00 

0.00 

2.4 

1798 

2294 

0.0 

.0 

0.00 

0.00 

2.4 

1798 

1502 

0.0 

50 

0.1  1 
0.22 

0.03 

2.2 

1762 

1441 

-0.4 

100 

0.06 

2.0 

725 

1362 

-0.7 

150 

0.31 

0.09 

1.9 

16B9 

l  325 

-l.l 

200 

0.40 

0.12 

1.7 

1652 

1  26M 

-1.5 

250 

0.4B 

0.16 

1.5 

1616 

121.' 

-l.H 

30u 

J50 

0.5*j 

0.02 

0.  1  H 
0.21 

1.3 

1.1 

1580 

1544 

M 

-2.2 

-2.5 

'.00 

o.o  r 

0*24 

0.9 

1508 

1057 

-2.9 

45U 

500 

0.71 

0.74 

8:« 

0.  7 

U.  4 

14  73 
1437 
1402 

1007 

960 

550 

0.76 

0.35 

0.2 

91  1 

-  3.9 

600 

0.7  7 

0.3# 

-0.1 

367 

#66 

-4.2 

650 

/Oo 

0.76 

0.74 

0.42 

0.46 

-0.4 

-0.6 

}« 

-4.6 

-4.9 

150 

0.71 

0.50 

-0.9 

26? 

740 

-5.2 

BOO 

0.66 

0.64 

-l.  3 

!« 

700 

-5.5 

050 

0.60 

0.5M 

-1.6 

661 

-5.9 

900 

0.5  l 

0.62 

-2.0 

159 

624 

-0.2 

950 

0.42 

0.66 

-2.4 

126 

58(1 

-6.5 

1000 

0.30 

0.  71 

-2.fi 

1091 

553 

-6. a 

1050 

1100 

0.16 

5.00 

0.76 

0.60 

-3.2 

-3.? 

LOST 

1023 

519 

486 

-7.2 

-7.5 

460 
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t  ypt  fi 

1 

CAL  IBEH 

5.56  MM 

AVERAGE 

DENSITY  16.70  GK AMS/CL. 

proj.  wr 

1.411  GRAMS 

PROJ.  0  1  A. 

1.78  MM 

IMPULSE 

Q.u  LB.  SEC. 

DRAG  ROCK. 

WT.  0 

.000  GRAMS 

CHG.  WT . 

1.15  GRAMS  SABOT 

NT.  0.490  GRAMS 

TWIST  KATF 

NA 

PCT.  URAG 

CHANGE  / 

(DEG.  YAM)**2  1.16 

KANGt 

M 

HE luHT 
H 

TOT 

SEC 

ANU  OF  FALL 
MILS 

V 

M/SFC 

tNFRGY 

JOULES 

U,V,/M?^Jkr*U> 

U 

0.00 

0.00 

9.0 

1150 

1257 

0.0 

0 

0.00 

0.00 

5. a 

1150 

933 

0.0 

Bu 

C 

>.2B 

0.04 

9.4 

1128 

P97 

-0.2 

10u 

0.5  T 

0.09 

5.0 

1105 

862 

-0.4 

l  “>0 

C 

).  7  7 

0.1) 

4.0 

10H3 

827 

-0.7 

200 

0.9  9 

0.19 

4.2 

1060 

79  ) 

-0.9 

?so 

1.18 

1.3(1 

0.?) 

3.7 

1038 

760 

-l.l 

300 

0.2d 

3.3 

1015 

T2H 

-1.5 

390 

1.91 

0.3) 

2.6 

993 

69b 

-1.6 

400 

1.0  J 

0.3d 

!,< 

971 

665 

-1.8 

45U 

i.t\ 

0.4) 

1.7 

949 

639 

-2.9 

90o 

550 

1:24 

0.48 

0.54 

1.1 

o.r. 

927 

905 

606 

578 

600 

.«  7 

0.59 

-0. 1 

88) 

551 

-2.6 

650 

[ »  B  9 

0.65 

-0.  7 

062 

524 

-?.n 

700 

1.80 

0.71 

-1.4 

840 

498 

-3.0 

750 

1.72 

0.77 

-2.2 

Bit) 

472 

-3.5 

BOO 

i.60 

O.M) 

-2.9 

796 

44H 

-3.5 

050 

1.4<» 

0.90 

-3.7 

779 

42.) 

900 

1.2'i 

0.96 

-4.6 

75) 

400 

950 

l.OL 

1.03 

-5.5 

731 

37  7 

-4.1 

1000 

4 

1.72 

1.  10 

-6.9 

710 

356 

-4.) 

1050 

( 

>.)) 

1.17 

-  7.  9 

689 

3)4 

-4.5 

1 100 

( 

).00 

1.24 

-8.6 

6b7 

314 

-4.7 

TYffc  H  l  CAL  t BEK  5.56  MM  AVERAGE  DENSITY  16.70  GRAMS/CC. 

PRCJ,  WT  l  .AH  GRAMS  PKOJ.  UU.  1.78  MM  IMPULSE  l.*  LB.  SEL. 

DRAG  RflCR.  MT.  0.000  CRAMS  CHG.  Ml.  2.10  GKAMS  SABOT  hi.  0.490  GRAMS 
TWIST  HATE  NA  PCI.  DRAt*  CHANGE  /  tOFG.  YAWI**2  1.16 


TYPk  H  1  CALIBtK  5.5b  MM  AVERAGE  0ENS1TY  lb. 70  GKAMS/CC. 

PROJ.  MT  1.411  GRAMS  PROJ.  01A.  1.78  MM  IMPULSE  2.1  LB.  SEC. 

ORA(,  RUCK.  WT.  0.000  GRAMS  CHG.  Mf.  A. 48  GRAMS  SABOT  Wl.  0.490  GRAMS 
TWIST  KATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAw)**2  1.16 


RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY 

oivi/uipct 

M 

M 

SEC 

MILS  l> 

4/SEC 

JOULtS 

M/SFC/ 

0 

0.00 

0.00 

2.3  I 

L700 

i 

7747 

0.0 

0 

0.00 

0.00 

2.3 

1700 

i 

7039 

0.0 

50 

0.1  1 

0.0  3 

2.1 

L676 

1 

[982 

-0.2 

|0t. 

0.2  l 

0.06 

2.0 

L652 

1 

[926 

-0.5 

150 

0.30 

0.09 

i.e 

L62P 

1 

L870 

-0.7 

2  00 

0.  V9 

0.12 

1.6 

L604 

1816 

-1.0 

2  5  0 

0.4  b 

0.15 

1.4 

L  58  l 

1763 

-1.2 

TOO 

0.5  1 

0.16 

1.2 

L557 

17 10 

-1.4 

35u 

0.58 

0.22 

1.0 

1513 

[659 

-1.7 

400 

0.6  3 

0.25 

o.u 

1510 

1608 

-1.9 

4  50 

0.66 

0.28 

0.5 

i486 

559 

-2.1 

500 

0.6  9 

0.32 

0.3 

L463 

[510 

-2.3 

550 

0.70 

0.35 

0.1 

440 

1462 

-2.6 

600 

0.70 

0.39 

-0.2 

1417 

1416 

-2.8 

650 

0.70 

0.42 

-0.4 

1393 

1370 

-3.0 

700 

0.67 

0.46 

-0.7 

L370 

1325 

750 

0.64 

0.49 

-1.0 

[347 

1280 

-1.5 

HOO 

0.39 

0.5  3 

-1.2 

L  324 

1237 

-1.7 

850 

0.5  l 

0.5  7 

-1.5 

L  30 1 

[194 

-3.9 

900 

0.4  5 

0.61 

-1.8 

1278 

1153 

-4.1 

950 

0. 3o 

0.65 

-2.1 

[255 

1112 

-4.3 

1000 

0.26 

0.69 

-2.5 

[233 

1072 

-4.6 

1050 

0.14 

0*7  3 

-2.6 

L2 1  0 

1033 

—4  .  rf 

1  LOG 

0.00 

0.77 

-1.1 

1167 

995 

-5.0 

DRAG  I 
T 


472 
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rvpt  f  l 

1 

CALIBER 

6.50  MM 

AVERAGE 

DENSI TV 

7.80  GRAMS/CC. 

proj.  nr 

0.65b  GRAMS 

PROJ.  01A.  1.78  MM 

IMPULSE 

0,'i  LB.  SEC. 

ORAO  ROCK. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

1.31  GRAMS  SABOT 

wr.  0.794  grams 

TWIST  RATE 

NA 

PCI.  OR AG 

CHANGE  / 

(OLG.  YAM ) 442  1.1b 

RANGt 

HEIGHT 

roF 

ANO  OF  FALL 

V 

fcNCRGY 

0(V)/(J(PCr.  URAU ) 

M 

M 

StC 

MILS 

M/SEC 

JOULES 

M/src/PcT 

0 

0.00 

0.00 

7.4 

1335 

1294 

u.o 

0 

0.00 

0.00 

7.4 

1335 

586 

0.0 

50 

0  •  '3  6 

0.04 

7.1 

1286 

544 

-0.5 

loo 

0.70 

0.0(1 

0.  ti 

1237 

503 

-l  .0 

150 

1.0  3 

0.12 

6.9 

1188 

469 

-1.5 

200 

1.34 

0.16 

6.  1 

1140 

42<J 

-1.9 

250 

1.6  3 

0.21 

5.7 

1092 

392 

-2.4 

300 

I.?l 

0.25 

5.3 

1044 

359 

-2.9 

350 

2.16 

0.30 

4.8 

996 

326 

-3.  3 

400 

2.3(3 

0.35 

4.3 

949 

296 

-3.8 

450 

2.5ft 

0.41 

3.  7 

902 

267 

-4.2 

500 

2.75 

0.4  7 

3.0 

855 

241 

-4.6 

550 

2.U9 

0.53 

2.  3 

808 

215 

-9.1 

600 

2.99 

0.59 

1.3 

762 

191 

-5.6 

650 

3.04 

0.66 

0.6 

716 

168 

-6.0 

700 

3.05 

0.73 

“0.4 

670 

146 

-6.4 

750 

3.01 

0.81 

-1.6 

623 

12b 

-7.0 

800 

2.90 

0.89 

-3.0 

5  74 

109 

-7.7 

850 

2.72 

0.9.1 

-4.7 

525 

91 

-8.3 

900 

2.44 

1.08 

-6.7 

476 

73 

-3.8 

930 

2.0  7 

1.19 

-9.2 

428 

60 

-9.2 

1000 

1.55 

1.32 

-12.2 

386 

49 

-9.0 

1050 

o.aj 

1.43 

-*5.9 

354 

41 

-7.9 

1100 

0,00 

1.60 

-20.2 

328 

35 

-6.5 

t 
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TYPl  PL  l 

CALIBER 

6.50  MM 

AVERAGE 

DENSITY 

7.80  GRAMS/CC. 

PR0J.  «r  0.65o  GRAMS 

PHOJ.  01A.  1.78  MM 

IMPULSE 

1.2  L 8.  SEC. 

DR  AC  RUCK.  mT.  0 

.000  CRAMS 

CHG.  WT. 

2.34  GRAMS  SABOT 

MT.  0.794  GRAMS 

TWIST  RAffc 

NA 

PCT.  OR AO 

CHANGfc 

/  (OEG.  YAM)**2  1.16 

R  1NGL  HEIGHT 

TUF 

ANi,  OP  PALL 

V 

PNPRGY 

Um/U(PCT.  PR 

M 

M 

SEC 

MILS 

m/sfc 

JOULES 

M/SPC/PCT 

0  U.00 

0.00 

4.4 

i 

1671 

1792 

0.0 

0  o.oo 

*>0  0.21 

0.00 

0.01 

4.4 

4. 1 

1 

1671 

1620 

fl  12 

760 

0.0 

-0.5 

100  0.41 

0.0  7 

1.9 

1470 

711 

-1.0 

ISO  0.6  4 

0.10 

3.  / 

i 

1420 

664 

-1.5 

200  l 

). It 

0.14 

1.4 

i 

L 1 7 1 

6  IH 

-2.0 

26o  < 

100 

3.4  J 
1.04 

0.17 

0.21 

it  1 

2.9 

i 

m 

6  74 

532 

-2.6 

-2.9 

160 

1.22 

0.26 

2.6 

i 

122  3 

492 

-1.4 

40U 

1.14 

0.29 

2.2 

1 

1176 

454 

-3.9 

45U 

.44 

0.  14 

l.fl 

1 

1127 

418 

-4.3 

600 

1.12 

O.if! 

1.4 

1079 

381 

-4.8 

650 

l.'»o 

0.41 

0.9 

1 

1051 

144 

-6.1 

600 

1.62 

0  •  4fi 

(3.6 

98  1 

lls 

-6.7 

66U 

l.ol 

0.43 

-0.  1 

935 

200 

-6.2 

r  oo 

1.62 

0.69 

-0.  7 

889 

260 

-6.6 

m> 

i  .66 

0.64 

-1.4 

042 

231 

-7.0 

POO 

.40 

0.71 

-2.1 

795 

200 

-7.6 

f>60 

1.38 

0.77 

-2.9 

749 

104 

-7.9 

100 

1.22 

0.84 

-  1.9 

701 

162 

-8.1 

410 

l.Jl 

0.91 

-5.0 

667 

142 

-a.  / 

LOGO  C 

1050  ( 

3.74 

3.4  l 

0.99 
l  .OB 

-W 

609 

Itl 

Hi 

-9 . 3 
-10.  1 

1  1  Ou  ( 

3.00 

1.17 

-9.4 

86 

-10.8 

474 
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TYPE  EL  1  CAL  I  BEK  6.50  MM  AVERAGE  DENSITY  7.60  CKAMS/CC. 

PROJ.  WT  0.656  GRAMS  PROJ.  01A.  1.78  MM  IMPULSE  2.1  LB.  SEC. 

ORAG  ROCRj*.  MT.  0.000  GRAMS  CHG.  Ml.  4.78  GRAMS  SABOT  Ml.  0.794  GRAMS 
TWIST  RATE  NA  PCT.  UR  AG  CHANGE  /  (OCG.  YAMI**2  1.16 

RANGE  HEIGHT  TOP  ANG  OP  FALL  Y  ENFRGY  om/DIPCT.  ORAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/ShC/PCT 


4?5 


FL-l-15 


TYPt  H  l  CALtBfcR 

PROJ.  wr  0.929  GRAMS 
DRAG  RDCR.  MT.  0.000  OKAMS 
TWIST  KATE  NA 


6.50  MM  AVERAGE  OENSITY  11.00  GRAMS/CC. 

PKOJ.  OU.  I  •  7B  MM  IMPULSE  O.fc  LB.  SEC. 
CHG.  WT.  1.21  GRAMS  SABOT  WT.  U./94  CRAMS 
PCT.  OK AG  CHANGE  /  IDEG.  YAN>**2  1.16 


RANGE 

M 


tit  tour 

M 


TOP 

SbC 


ANG  OF  FALL 
MILS 


V 

M/StC 


ENERGY 

JOULES 


OtVl/UIPCr,  DRAG) 
M/SEC/PCT 


0 

0.00  0.00 

6.5 

1219 

1260 

G 

3.00  0.00 

6.6 

1219 

690 

5G 

0.31  0.04 

6.  1 

L  l  65 

652 

LOO 

0.60  O.UR 

5.6 

tin 

615 

L'jO 

0.88  O.li 

5.4 

579 

2  00 

L.  11  0.17 

5.0 

1061 

544 

250 

1.37  0.22 

4.5 

1046 

In 

300 

1.60  0.27 

4.  1 

1(314 

961 

350 

1.77  0.12 

1.6 

447 

400 

1.93  0.17 

1.0 

947 

41  7 

4  50 

i 

7.07 

3.43 

7.4 

914 

186 

600 

( 

7.  is  ( 

>.4H 

, 

.6 

OBI 

6  60 

1 

5.26  ( 

3.54 

L.l 

648 

600 

7.30  ( 

3.60 

{ 

3.4 

015 

306 

650 

.31  ( 

3.66 

-l 

3.4 

762 

284 

70u 

2.27  ( 

3.73 

- 

.2 

?49 

260 

750 

2.20  ( 

3.00 

“ 

.1 

716 

218 

BOO 

7.0  7  ( 

).  B  7 

-3.2 

684 

217 

M50 

.90  ( 

3.94 

-< 

»•  i 

651 

9  7 

900 

,.66 

1.02 

-5.5 

617 

77 

950 

L.36 

.10 

-6.9 

5  8  3 

158 

LOGO 

3.99 

.19 

-«.r> 

646 

40 

1060 

0.54 

1.29 

-ic 

1.  3 

22 

UOU 

0.00 

1.39 

-12.3 

100 

476 
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CALIBER  6.50  MM 


AVERAGE  DENSITY  11.00  GRAMS/CL 


TYPl  FL  I 


PROJ.  Ml  0.929  GRAMS  PHOJ.  D1A.  1.78  MM  IMPULSE  1.2  LB.  SEC. 


DRAG  RUCR. 

NT.  0. 

000  GRAMS 

CHG.  WT.  2.J 

L9  GRAMS  SABOT 

WT.  0.794  GRAMS 

TM1ST  RATE 

NA 

PCI.  DRAG  CHANGE  / 

(DEC.  YAM  1 **2  1.16 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

CNERGY 

CM  V ) /U ( PCT .  DRAG) 
M/: EC/PcT 

M 

M 

SEC 

HtLS  1 

*/scc 

JOULtS 

0 

0.00 

0.00 

1.9 

1480 

1867 

0.0 

u 

0.00 

0.00 

3.9  1 

1480 

1017 

0.0 

so 

O.lfl 

0.01 

1.6 

1445 

069 

-0.4 

100 

0.36 

0.07 

3.4  ] 

1409 

923 

-0.7 

ISO 

0.5? 

0.11 

1.  1 

1374 

H  7  7 

-1  .  1 

?00 

0.66 

0.14 

2.o  1 

13  39 

83  3 

-1.4 

250 

0.^0 

o.ia 

2.6 

1304 

79U 

749 

-1 . 7 

300 

0.9? 

0.22 

2.1  1 

269 

1 

150 

1.02 

0.26 

1.9 

1235 

706 

-?.4 

400 

I. It 

0.10 

1.6  1 

1200 

66  ) 

-2.7 

450 

‘500 

1:1? 

0.34 

0.39 

1:1  1 

166 

111’ 

6  32 

595 

-i.l 

-3.4 

sso 

1.25 

0.43 

0.5  ] 

1096 

560 

-3.7 

600 

1.30 

0.48 

0.0  1 

1064 

526 

-4.1 

650 

70u 

1:1? 

-0.4  1 

-0.9 

[030 

996 

493 

461 

430 

-4.4 
-A. 7 

750 

1.22 

0.62 

-1.4 

962 

-3.1 

auo 

i.  i  4 

0.68 

-2.0 

929 

401 

-  .  4 

050 

1.0  1 

0.73 

-2.6 

696 

373 

-3.7 

900 

0.90 

0.79 

-1.2 

863 

146 

-i.9 

950 

0.7  1 

0.85 

-1.9 

830 

320 

-6.3 

IOOO 

0.51 

0.91 

-4. 7 

797 

295 

-6.6 

iioo 

0.2  H 

0.97 

-5.S 

764 

?7l 

-6.9 

o.So 

1.04 

-6.4 

731 

24  0 

-7.2 

TYPE  FL  1  CALIBER  6.50  MM  AVERAGE  DENSITY  11.00  URAMS/CC. 

PftOJ.  wl  U.929  ijR AMi  PHOJ.  01  A.  1  •  7B  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  HOCK.  Wf.  O.UOO  GRAMS  CHG.  WT.  4.60  GRAMS  SABOT  WT.  0.794  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (DEG.  YAW)M2  1.16 

RANGE  HEIGHT  TOE  ANG  OF  FALL  V  ENERGY  niV)/Q(PCT.  DRAG) 

*  M  SEC  MILS  M/SEC  JOULES  M/SbC/PCT 


0 

0.00 

0.00 

2.6 

0 

0.0  0 

O.OU 

2.6 

Su 

0.12 

0.01 

2.4 

100 

0.24 

0.06 

2.2 

ISO 

0.14 

0.09 

2.0 

200 

0.4  4 

0.1? 

1.9 

25U 

O.S  1 

0.1  j 

l.  7 

TOO 

0.61 

0.18 

1 . 4 

350 

0.6/ 

0.2? 

1.2 

4  00 

0.7  » 

0.26 

l.C 

o.  rn 

O.y  1 

hi 

0.7 

O.b 

660 

o.a  i 

0.  16 

0.2 

600 

0.84 

0.40 

•0.1 

650 

0.84 

0.44 

-0.4 

700 

0.62 

0.48 

-0.7 

7  50 

0,1  A 

0.52 

-1.0 

SOU 

0.7  1 

0.66 

-1.4 

8  50 

0.60 

0.60 

-1.8 

900 

0.6  / 

0.6S 

-2.2 

950 

0.46 

0.69 

-2.6 

1000 

0.11 

0.74 

-1.0 

1050 

0.18 

0.  79 

-3.5 

1  100 

0.00 

0.84 

-4.0 

TYPE  FL  1  CALI  BEK  6.90  KM  AVERAGE  DENSITY  16.  10  GRAMS7CC. 

PROJ.  WT  1.411  GRAMS  PROJ.  UIA.  1.76  MM  IMPULSE  O.b  LB.  SEC. 

DRAG  RDCR.  MT.  0.000  GKAMS  CMC.  Wf.  1.06  GRAMS  SABOT  Wl.  0.794  GRAMS 
TWIST  HATE  NA  PCT.  DRAG  CHANGE  /  IOEG.  VAN) 6*2  1.16 

RANGE  HEIGHT  TOP  ANG  OF  FALL  V  ENERGY  D(V)/D(PCI.  UKAG) 
M  M  SEC  MILS  M/SEC  JOULES  M/STC/PCT 


479 


FL-1-19 


« 


CAL IBER 


PRO  J  •  M  T  1.411  i.RAMS  1 

ORAL  KOCR.  WT.  0.000  GRAMS 
fWtST  RATE  NA 


0.60  MM  AVERAGE  DENSITY  16.70  GRAMS/CL. 

PROJ.  01  A.  l.TH  MM  IMPULSE  1./  LB.  SEC. 

»  CHG.  WT.  1.96  GRAMS  SABOT  WT*  0.79A  GRAMS 
PC  T«  DRAG  CHANGE  /  (DEG.  YAW>**2  1.16 


RANG! 

M 


HCIGIIT  TOE  ANU  OF  EALL  V  ENERGV  OIVI/IHPCT.  DRAG) 
M  SEC  MILS  M/SEC  JOULCS  M/SkC/PtT 


FL- 1-20 


rm  TL  1  ULIM  6. SO  MM  AVERAGE  DENSITY  16.  TO  GRAMS/CC. 

PROJ.  NT  l.Alt  («RAMS  PROJ.  OU.  1.70  MM  IMPULSE  2.1  LB.  SEC. 


4S1 


FL-1-21 


fYPl  FL 

1 

CAL 

7.6 i  MM 

AVERAGE 

DENSITY  7.80 

GRAMS/CC. 

PROJ.  Hi 

o.65a  •; 

RAMS 

PRO J.  01  A.  1 

1.78  MM 

IMPULSE  0.1. 

LB.  SEL. 

DR Au  RCiCR. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

1.13  GRAMS  SABOT  NT.  1 

•306  GRAMS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE  t 

IDEG.  YAWl **2 

1.16 

<  "iNGt 

HE  IGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY  OtVt/OIPCT.  OR 

M 

M 

SEC 

MILS 

M/SfcC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

13.6 

1127 

1247 

0.0 

u 

0.00 

0.00 

13.6 

1127 

418 

0.0 

so 

0.06 

0.05 

13.2 

1079 

381 

-0.5 

IOO 

1.10 

0.09 

12.7 

ton 

350 

- 1,0 

ISIS 

1.9  1 

0.  14 

12.  1 

983 

118 

-1.4 

20ij 

2  0 

0.  19 

11.  7 

916 

286 

-1.9 

2  50 

1.06 

0.2S 

11.1 

889 

260 

-2.3 

too 

1.6  9 

0.11 

IU.4 

642 

231 

-2.6 

15u 

A. 09 

0.  1/ 

9.7 

79b 

206 

-3.3 

40U 

4.59 

0.41 

8.9 

749 

185 

-1.7 

4  SO 

4.9  7 

O.SO 

7.9 

703 

161 

-4.2 

soo 

5.3  1 

0.  5rt 

6  .it 

657 

142 

-4.6 

S5o 

S  .6  4 

0.65 

5.6 

610 

122 

-5.2 

600 

5.011 

0. 74 

4.1 

561 

101 

-5.8 

6  30 

6.0  i 

0.83 

2.4 

512 

94 

-6.4 

7  00 

6.12 

0.94 

0.1 

463 

70 

-6.9 

7  SO 

6.0  0 

1.05 

-2.) 

415 

57 

-7.2 

HOo 

6.90 

1.18 

-5.6 

377 

47 

-6.7 

H50 

9.54 

1.32 

-9.4 

347 

40 

-5.6 

900 

4. 

1.47 

-13.9 

322 

34 

-4.d 

9  SO 

4.1  M 

1.61 

-19. U 

301 

30 

-4.1 

1000 

1.1  1 

i.eo 

-25.0 

261 

26 

-4.  1 

10S0 

1-/3 

1.98 

-31.7 

264 

23 

-1.8 

UOu 

0.00 

?.  la 

-39.1 

249 

20 

-3.6 

482 


F  L- 1-22 


type  tl  1 

CALIBER 

7.62  MM 

AVERAGF 

DENSITY 

7.80  GRAMS/CC. 

PROJ.  W  T  0 

•65R  GRAMS 

PROJ.  01  A* 

1.78  MM 

IMPULSE 

X  m  /  1.  B  a  S  EC  • 

ORAG  RUCK. 

WT.  0 

.000  GRAMS 

CHG.  Wt. 

2.07  GRAMS  SABOT 

NT.  1.906  GRAMS 

TWIST  RATE 

NA 

PCT .  UK AG 

CHANGE 

/  IDEG.  YAW ) 4*2  1.16 

RANGE 

HEIGHT 

TOP 

ANG  OF  TALL 

V 

ENFR6Y 

Om/OIPCT.  OK  AG ) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SfcC/PCT 

0 

0.00 

0.00 

6.3 

1401 

192  7 

0.0 

0 

0.00 

0.00 

6.3 

1401 

646 

u.o 

SO 

q,sq 

8:8? 

6.0 

1351 

601 

-0.5 

100 

0.59 

5.7 

1302 

558 

-  L .  0 

150 

0.87 

0.11 

5.  <♦ 

1253 

516 

-1.5 

200 

1.13 

0.15 

5.1 

1204 

4  i  7 

-1.9 

250 

1.3  7 

0.20 

4.  7 

115  6 

440 

-2.4 

300 

1.60 

0.24 

4.4 

hob 

404 

-2.9 

350 

l.BO 

0.29 

3.9 

1060 

370 

-3.4 

400 

1.99 

0.33 

3.5 

1012 

337 

-3.8 

4  50 

2.15 

0.39 

2.9 

964 

306 

-4.3 

500 

2 .28 

0.44 

2.4 

917 

277 

-4.7 

550 

2.39 

0.49 

1.8 

871 

249 

-5.1 

600 

2.46 

0.55 

1.1 

824 

723 

-5.6 

650 

2.50 

0.62 

0.3 

777 

199 

-6.1 

TOO 

2.50 

0.68 

-0.6 

Til 

a 

-6.5 

750 

2.45 

0.75 

-1.6 

685 

-6.9 

800 

2.35 

0.8  3 

-2.7 

639 

134 

-7.4 

850 

2.19 

0.91 

-4.1 

591 

115 

-R.l 

900 

1.96 

1.00 

-5.6 

541 

9b 

-8.8 

950 

1.65 

1.10 

-7.5 

492 

80 

-9.  3 

1000 

1.23 

1.20 

-9.8 

444 

65 

-9.8 

1050 

0.69 

1.32 

-12.6 

399 

52 

-9.8 

1100 

0.00 

1.45 

-16.1 

364 

44 

-9.0 

483 


FL- 1-23 


TYPE  TL 

l 

CALIBER 

7.62  MM 

PROJ.  wr 

0.658  GRAMS 

PROJ.  DU. 

DH Ali  RUCK. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

TWIST  KATE 

NA 

PCI.  DRAG 

KAN  01 

Ht luHT 

TOP 

ANG  OF  FALL 

M 

M 

SEC 

MILS 

0 

0.00 

0.00 

3.5 

0 

U.QO 

0.00 

3.5 

*>0 

0.17 

0.01 

3.4 

100 

0.33 

0.06 

3.2 

150 

0.4tf 

0.09 

3.0 

200 

0.62 

0.13 

2.7 

250 

0.7i 

0.16 

2.5 

100 

O.t)  7 

0.20 

2.2 

350 

0.9H 

0.23 

2.0 

A  00 

1.0  7 

0.27 

1.  7 

A  50 

1.15 

0.  31 

1.4 

500 

1.21 

0.35 

1.0 

550 

1.26 

0.40 

0.7 

600 

1.28 

0.44 

0.3 

650 

1.29 

0.49 

-0.2 

700 

1.27 

0.54 

-0.7 

750 

1.24 

0.59 

-1.2 

MOO 

1.17 

0.64 

-l.b 

860 

1.0  7 

0.70 

-2.4 

900 

0.9  4 

0.  76 

-3.1 

9  50 

0.78 

0.82 

-4.0 

1000 

0.57 

0.89 

-4.9 

1050 

0.31 

0.96 

-5.9 

1  100 

0.00 

1.04 

-7.1 

AVERAGE  DENSITY  7. 80  GRAMS/CC. 
.78  MM  IMPULSE  2.1  LB.  SEC. 
4.44  GRAMS  SABOT  WT.  1.306  GRAMS 
CHANGE  /  IOEG.  YAM)**2  1.16 


V 

ENERGY 

OtVl/UIPCT.  OK AG) 
M/SEC/Ptr 

M/SfcC 

JOULES 

1687 

2795 

0.0 

1687 

936 

0.0 

1636 

880 

-0.5 

1585 

826 

-1.0 

1534 

774 

-1.5 

1463 

724 

-2.0 

14  34 

676 

-2.5 

1384 

630 

-3.0 

1334 

586 

-3.5 

1285 

54  1 

-3.9 

1236 

503 

-4.4 

1188 

464 

-4.9 

1140 

-5.1 

1091 

1043 

392 

35b 

-5. a 
-6.3 

995 

126 

-6.7 

946 

296 

-7.1 

in 

267 

-7.5 

240 

-7.9 

808 

215 

-9.4 

761 

191 

-8.9 

715 

166 

•9.3 

669 

147 

-9.7 

622 

127 

-10.2 

TYPE  FL  1  CALIBER 

PROJ.  Mf  0.929  GRAMS 
ORAG  AOCR*  MT.  0.000  GRAMS 
TWIST  MATE  NA 


7.62  MH  AVERAGE  DENSITY  11.00  GRAMS/CC. 

PROJ.  DIA.  1.78  MM  IMPULSE  0.8  LB.  SEC. 
CHG.  MT.  1.05  GRAMS  SABOT  WT.  1.306  GRAMS 


RA 


JJGE  HEIGHT 


PCT.  ORAG  CHANGE  /  IOEG.  YAW) *42 


1.16 


TOF 

ANG  OF  FALL 

M/KfcC 

ENERGY 

D (V) /O (PCT .  0 

SEC 

MILS 

JOULES 

M/SfcC/PLT 

0.00 

10.6 

1036 

1199 

0.0 

0.00 

10.6 

1036 

499 

0.0 

0.05 

10.1 

1002 

466 

-0.3 

0.10 

9.6 

968 

436 

-0.7 

0.15 

9.0 

935 

406 

-1.0 

0.21 

8.4 

902 

378 

-1.3 

0.26 

7.8 

869 

351 

-1.6 

C.  32 

7.1 

836 

324 

-;-.o 

0.18 

6.4 

HO  3 

29y 

-2.  3 

0.45 

5.6 

770 

27*> 

-2.6 

0.51 

4.7 

7  37 

252 

-3.0 

0.58 

3.7 

704 

230 

-1.3 

0.66 

2.  t 

672 

210 

-1.6 

0 .73 

1.5 

639 

1§9 

-4.0 

0.81 

b.n 

605 

170 

-4.4 

0.90 

*1.2 

570 

151 

-4.8 

0.99 

-2.9 

635 

133 

-5.2 

1.08 

-4.7 

501 

lib 

-5.6 

.19 

-6.9 

466 

101 

-5.9 

1.30 

-9.4 

4  32 

87 

•6.2 

.42 

-12.3 

401 

75 

-6.2 

1.55 

-15.6 

375 

65 

-5.7 

1.69 

-19.4 

III 

50 

-5.1 

1.83 

-23.6 

52 

-4.5 

48S 


FL-1-25 


1 


486 


FL-1-26 


TYPE  PL  1  CALIBER  7.62  MM  AVERAGE  DENSITY  11.00  GKAMS/CC. 

PROJ.  NT  0.929  GRAMS  PROJ.  01  A.  1.78  MM  IMPULSE  2. 

DRAG  RUCR.  WT.  0.000  GRAMS  CHG.  WT.  A. 27  GRAMS  SABOT  NT. 

TWIST  RATE  NA  PCI.  DRAG  CHANGE  /  (DEG.  YAW>«»2 


3J.  01 A.  1.78  MM  IMPULSE  2.1  L8.  SEC. 
CHG.  WT.  A. 27  GRAMS  SABOT  WT.  1.306  GRAMS 


RANGE 

M 


HEIGHT 

M 


V  ENERGY  Om/DIPCT.  OR  AG  I 
M/SEC  JOULES  M/SEC/PCT 


1632  2 

976 

0.0 

1632  1 

237 

0.0 

1596  I 

183 

-0.4 

1560  1 

m 

-0.7 

1524  1 

-1.1 

U88  l 

029 

-l.A 

1A5  3 

980 

-1.8 

1A 18 

931 

-2.  1 

1382 

888 

-2.5 

1347 

RAJ 

-2.8 

1312 

eoo 

-3.1 

1277 

758 

-3.5 

1243 

717 

-3.8 

1208 

678 

-4.1 

1174 

6A0 

-4.5 

LIAO 

*!S 

-A.  8 

1106 

-5.1 

1072 

53A 

-5.5 

1038 

500 

-5.8 

1004 

970 

466 

-6.  1 

A37 

-6. A 

937 

Aoe 

-6.7 

90A 

379 

-7.0 

871 

352 

-7.3 

CALIBER  7.62  KM 


AVERAGE  DENSITY  16.70  URAMS/CC. 


PROJ.  WT  1.411  r.RAMS  PRQJ .  D1A.  1.78  MH  IMPULSE  O.B  L8.  SEC. 

DRAG  RUCK.  WT.  0.000  GRAMS  CHG.  WT.  0.94  GRAMS  SABOT  MT.  1.306  GRAMS 


TWIST  RATE 


PCT.  DRAG  CHANGE  /  IDEG.  YAM  1 4*2 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY  CIV) /OIPCI  *  DRAG) 
JOULES  M/SEt/PCT 


-A. 6 
-5.2 
-6.9 
-8.6 
-10.8 
-13.1 
-15.6 
-18.  i 


FL-1-28 


TYPfc  ft  1 
PROJ.  Ml  1 


TWIST  ft ATE 


RANGE 

K 


CALIBER 

7.62  MM 

AVERAGE 

DENSITY  16.70 

GRAMS/CC. 

•4 |i  GRAMS 

PftOJ.  01  A. 

1.78  MM 

IMPULSE  1.2 

LB.  SEC. 

MT. 

0 

.000  GRAMS 

CHG.  WT. 

1.76  GRAMS  SABOT  WT.  1 

.306  GRAMS 

NA 

PCT.  DRAG 

CHANGE 

i  tOEG.  YAW  1 **2 

1.16 

HEIGHT 

TOE 

ANG  OP  PALL 

V 

ENERGY  U ( V ) /D ( PCT ■  DRAG  ) 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0*00 

0.00 

5.4 

1185 

1908 

0.0 

0.00 

0.00 

5.4 

1185 

991 

0.0 

0. 

?6 

0.04 

6.0 

1163 

954 

-0.2 

o.! 

>0 

5.09 

4.7 

tUo 

91  7 

-0.4 

0.72 

5.13 

4.3 

1118 

881 

-0.7 

0.92 

O.td 

3.9 

1095 

846 

-0.9 

1.10 

0.22 

3.4 

1073 

812 

-1.1 

1.26 

0.27 

3.0 

1050 

778 

-1.3 

1.40 

1.51 

0.32 

0.37 

2.6 

2.1 

1028 

1006 

746 

714 

-1.6 

-1.8 

1.61 

0.42 

1.6 

903 

682 

-2.0 

1.67 

0.47 

1.0 

961 

652 

-2.2 

l.< 

ri 

0.52 

0.6 

939 

622 

-2.4 

!•] 

[3 

2**? 

-0.1 

917 

394 

-2.6 

.1 

ri 

5.63 

-0.  7 

896 

566 

-2.8 

.< 

if 

0.69 

-1.4 

874 

339 

-3.0 

1.* 

>9 

5.74 

-2.0 

852 

512 

-3.3 

id 

0.00 

-2.7 

830 

487 

-3.5 

:i 

ll 

8:tt 

-3.6 

-4.3 

609 

787 

a» 

-3.7 

-3.9 

0.9  3 

0.99 

-5.1 

765 

413 

-4.1 

0.66 

1.06 

-6.0 

744 

390 

-4.3 

0.35 

0.00 

hi 

-6.9 

-7.9 

Hf 

its 

-4.5 

-4.7 

489 


FL- 1-29 


TYPE  PL  i  CALIBER  7.62  MM 

PROJ.  Ml  ,|.4U  GRAMS  PROJ.  OIA. 

DRAT.  RDCR.  MT.  0.000  GRAMS  CHG.  NT. 


AVERAGE  DENSITY  16.70  GKAMS/CC. 
1*78  MM  IMPULSE  2.1  LB.  SEC. 
3.99  GRAMS  SABOT  MT.  1.306  GRAMS 


TNI  ST  RATE 


NA 


PCT.  DRAG  CHANGE  /  (DEG.  YAW)**2  1.16 


RANGE 

M 


HEIGHT 

M 


TOP 

SEC 


ANG  OF  PALL 
MILS 


M/SEC 


ENERGY 

JOULES 


DIV) /0(PCT.  DRAG) 
M/SEC/PCT 


0 

0.00 

0 

0.00 

50 

0.14 

>00 

0.27 

‘  '.0 

0.38 

2JG 

0.49 

250 

0.59 

100 

0.67 

J50 

0.74 

400 

0.80 

450 

0.85 

500 

0.88 

550 

0.90 

600 

0.90 

650 

0.89 

700 

0.8b 

750 

0.82 

800 

0.7b 

850 

0.68 

900 

0.68 

950 

0.4  7 

1000 

0.33 

1050 

o.i  a 

1 100 

0.00 

0.00 

2.9 

0.00 

2.9 

0.04 

2.7 

0.07 

2.6 

o.To 

2.3 

0.13 

2.0 

0.17 

1.8 

0.20 

1.5 

0.24 

1.3 

0.20 

1.0 

6.7 

V*  #3 

0.4 

0  •  39 

0.1 

0.43 

-0.2 

0.47 

-0.5 

0.51 

-0.8 

0.55 

-1.2 

0.60 

-1.5 

0.64 

-1.9 

0.6H 

-2.3 

0.73 

-2.7 

0.77 

—  3.  1 

o.fl2 

-3.6 

0.87 

-4.0 

1637 

til  3 
1490 
1467 
1443 
1420 
1397 

tut 


i 


191 
16B 
_  1 46 
1124 

im 

1066 

1034 


H i 

44 


o.o 

0.0 

-0.2 

-0.5 

-0.7 

-0.9 

-1.2 

-1.4 


-2.7 

-3.4 

-3.6 

-3.8 

-4.0 

-4.3 

-4.6 

-4.7 

-4.9 


I**—  ALUMINUM 


tungsten 

6* 


1 _ - _ 9.54 

1  - -11.54  - 

alITmsions  are  in  calibers 

Tranavar.a  Radi  *  -  6.56  Cal. _ 


.127 

.108 

.105 

.106 

.112 

.112 

.103  *086 

.090  *076 

.080  -06/ 

.072  *060 

.065  *05* 

.060  »0W 

.055  -0^5 

.051 

.048  *039 


Mach 

Mo. 

C°0 

.4  * 

.262 

.8  * 

.243 

.9  * 

.250 

1.0  * 

.364 

1.05* 

.407 

1.1  * 

.407 

1.5 

.356 

2.0 

.283 

2.5 

.229 

3.0 

.190 

3.5 

.161 

4.0 

.139 

4.5  * 

.122 

5.0  * 

.108 

5.6  * 

.096 

c„  . 

(Mach  • 

Wattad  Araa 

Volutaa 

length 


-  21.29  Cftl. 3 
m  4.07  Cal* 

.  11.54  cal. 


.017 

.015 

.013 

.012 

.011 

.011 

.010 

.009 

.009 


2.00 

2.00 

2.03 

2.34 

2.90 

2.87 

2.73 

2.63 

2.58 

2.53 

2.50 

2.47 

2.45 

2.44 

2.43 


7.15 

7.15 

7.15 

7.17 

7.18 
7.20 
7.36 
7.43 
7.46 
7.46 
7.46 
7.46 
7.46 
7.46 
7.46 


-1.18 
“1. 18 
-1.20 
-1.43 
—1.80 
-1.84 
-2.18 
-2.29 
-2.32 
-2.28 
-2.25 
-2.22 
-2.21 
-2.20 
-2.19 


.58  (l/radian  aquarad) 


*Eatlmatad  data 


SC- 1-1 


jllnemnlitlrtMif 


MACH  NO. 


type  sc 

l 

CALIBER 

5.56  MM 

AVERAGE 

OENSITY 

4.08  GRAMS/CC. 

proj.  wr 

0.266  GRAMS 

PROJ.  01A.  2 

.54  MM 

IMPULSE 

0.8  LB.  SEC. 

DRAG  ROCR. 

wr.  o 

•000  GKAMS 

CHG.  wr. 

1.72  GRAMS  SABOT 

MT.  0.434  GRAMS 

TWIST  RATE 

NA 

PCT •  DRAG 

CHANGE  / 

(DEG.  YAMI*»2  0.74 

RANGE 

K 

HEIGHT 

M 

TOF 

SEC 

A MG  OF  FALL 
MILS 

o 

111 

>► 

X 

JOULtS 

0 

0.00 

0.00 

35.0 

1713 

1027 

0.0 

0 

0.00 

0.00 

35.0 

1713 

390 

0.0 

40 

1.72 

0.03 

34.8 

1605 

194 

-1.1 

100 

3.42 

0.06 

34.6 

1496 

297 

-2.2 

140 

5.12 

0.10 

34.4 

1366 

255 

-3.3 

200 

6. BO 

0.13 

34.1 

1275 

216 

-4.5 

2  40 

B  .4  7 

0.  IB 

33.  B 

1163 

180 

-5.6 

300 

10.12 

0.22 

33.4 

1049 

146 

-6.8 

340 

11.15 

0.27 

32.9 

936 

lht 

-6.0 

400 

13.35 

0.33 

32.2 

H22 

-9.1 

4  SO 

14.9  1 

0.39 

31.3 

708 

67 

-10.3 

500 

16.4  3 

0.47 

30.2 

595 

47 

-11.2 

550 

17.H8 

0.56 

28.4 

488 

32 

-It. 9 

600 

19.22 

0.68 

25.0 

390 

20 

13 

-11.9 

650 

20.39 

0.82 

21.6 

it} 

-to. 3 

700 

21.32 

0.99 

15.8 

10 

-6.  7 

750 

21.92 

1.19 

8.0 

236 

7 

-5.7 

BOO 

22.00 

1.42 

-2.4 

204 

6 

-5.3 

850 

21.64 

1.68 

-16.4 

176 

4 

-5.0 

900 

20.4  0 

1.99 

-35.2 

I5L 

3 

-4.7 

950 

18.08 

2.35 

-60.7 

130 

2 

-4.3 

1000 

14.29 

2.76 

-95.2 

112 

2 

-4.0 

1050 

8.51 

3.25 

-2ol!l 

96 

l 

-3.6 

1100 

0.00 

3.82 

83 

1 

-3.3 

OR  A(.  ROCR.  wr.  0.014  GKAMS  PCT.  OR  AO  CHANGE  I  IOEG.  YAW)**2  .2.12 


RANGE 

M 

HEIGHT 

M 

TOF 

SEC 

ANG  OF  FALL  V 

MILS  M/SEC 

ENERGY 

JOULES 

D(V)/0(PCT.  DRAG) 
M/ SEC/PC r 

0 

0.00 

0.00 

3.3 

1713 

1713 

102  7 

390 

0.0 

0 

0.00 

0.00 

3.3 

0.0 

50 

0.1b 

0.03 

3.1 

1662 

367 

-0.5 

LOO 

0.30 

0.06 

2.9 

1612 

345 

-1.0 

150 

0.44 

0.09 

2.7 

1562 

1513 

!£j 

-1.5 

200 

0.57 

0.12 

2.5 

-2.0 

250 

0.69 

0.16 

2.3 

1464 

284 

-2.4 

300 

0.79 

0.19 

2.0 

1416 

ii3 

-2.9 

350 

0.89 

0.23 

1.8 

1368 

-3.3 

400 

4  50 

0.97 

1.04 

0.27 

0.30 

1.5 

1.2 

I3U 

ill 

-3.8 

-4.2 

500 

1.09 

0.34 

0.9  1 

HIT 

199 

-4.6 

550 

1.13 

0.39 

0.5  1 

IB4 

-5.0 

600 

1.15 

0.43 

0.1 

L 136 

170 

-5.4 

650 

1.16 

0.47 

-0.3 

1091 

157 

-tf.e 

700 

1.14 

0.52 

-0.7 

1047 

t44 

-6.2 

750 

1.10 

0.57 

-1.2  ’ 

[003 

13? 

-6.5 

800 

1.03 

0.62 

-1.7 

960 

Ill 

-6.9 

850 

0.94 

0.67 

-2.3 

918 

I" 

-7.2 

900 

0.82 

0.73 

-2.9 

877 

ioi 

-7.5 

950 

0.67 

0.79 

—3.6 

836 

92 

-7.7 

1000 

0.49 

0.85 

-4.3 

797 

83 

-8.0 

1050 

0.2  7 

0.91 

-5.1 

758 

75 

-8.2 

1100 

0.00 

0.98 

-6.1 

720 

68 

-8.4 

494 


SC- 1-4 


TYPE  SC  1  CALIBER  3. 56  MM  AVERAGE  OENSITY  A. 08  GRAMS/CL. 

PAOJ.  MT  0.266  GRAMS  PAOJ.  OIA.  2.34  MM  IMPULSE  1./  LB.  SEC. 

DRAG  HfJCR.  NT.  0.000  GRAMS  CHG.  WT.  2.83  GRAMS  SABOT  WT.  0.434  GRAMS 


DRAG  ROCH.  RT •  0.014  GRAMS  HOT.  URAb  CHANGE  7  (OtG.  YAW>**2  2.12 


RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY 

niVl/DIPCT.  CRAG) 

M 

M 

see 

MILS  > 

i/src 

JOUtCS 

M/St-C/PLI 

0 

0.00 

0.00 

2.  7 

1837 

1181 

0.0 

0 

0.00 

0.00 

2.7 

Ifi  37 

448 

0.0 

50 

0.13 

0.03 

2.6 

L  785 

423 

-0.5 

100 

0.25 

0.06 

2.4 

L  7  33 

399 

-1.0 

150 

0.37 

0.09 

2.2 

682 

375 

-1.5 

200 

0.47 

0.12 

2.0 

1632 

353 

-2.0 

250 

0.3? 

0.15 

1.9 

382 

331 

-2.5 

300 

0.66 

0.  18 

1.6 

1532 

311 

-3.0 

350 

0.74 

0.21 

1.4 

14  6  3 

291 

-3.4 

400 

4  50 

0.00 

0.86 

0.23 

0.28 

1.2 

0.9 

1435 

1387 

272 

254 

-3.9 

-4.3 

300 

550 

0.90 

0.93 

0.32 

0.36 

0.7 

0.4 

1339 

1292 

237 

220 

-4.8 

-5.2 

600 

0.93 

0.40 

0.1  ! 

1243 

204 

-5.6 

650 

0.95 

0.44 

-0. 3  | 

1199 

189 

-6.0 

700 

0.9J 

0.48 

-0.6 

1153 

175 

-6.4 

750 

0.90 

0.52 

-1.0  1 

uoa 

161 

-6.B 

800 

0.85 

0.37 

-1.4  1 

1063 

149 

-7.1 

850 

0.77 

0.62 

-1.9 

11)20 

137 

-7.5 

900 

0.67 

0.67 

-2.4 

976 

m 

-7.8 

950 

0.53 

0.72 

-2.9 

934 

-'J.l 

1000 

0.40 

0.77 

-3.5 

892 

104 

-8.4 

1050 

0.22 

0.83 

-4.2 

851 

95 

-8.6 

1100 

0.00 

0.89 

-4.9 

811 

86 

-3.9 

495 


SC-1-5 


TYPE  SC 

1 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY 

4.08  UHAMS/CC. 

PROJ.  WT 

0.266  GRAMS 

PROJ.  01  A. 

2.54  MM 

IMPULSE 

2.1  LB.  SEC. 

DRAG  RUCR. 

WT.  0 

•000  GRAMS 

CHG.  WT. 

5.34  GRAMS  SABOT 

NT.  0.434  GRAMS 

TWIST  KATE 

NA 

PCT.  DRAG 

CHANGE 

/  (DEG.  YAW)««2  0.74 

RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY 

DIVI/QIPCT.  OR 
M7SEC7PtT 

M 

H 

SEC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

1B.0 

1943 

1321 

0.0 

0 

0.00 

0.00 

1B.0 

1943 

502 

0.0 

50 

0.8  8 

0.03 

17.9 

1836 

448 

- 

-1.1 

100 

1.76 

0.05 

17.7 

1729 

397 

- 

-2.2 

15u 

7.62 

o.ot) 

17.0 

1621 

349 

- 

-3.2 

?0l) 

3.4  R 

0.12 

1  7.4 

1512 

304 

- 

-4.4 

2  50 

100 

4  .  i  1 
5.17 

0.15 

0.19 

li:4 

m 

-5.5 

-6.7 

550 

5.99 

0.23 

16.6 

1180 

185 

-7.8 

400 

6.79 

0.27 

16.  1 

1066 

151 

-9.1 

450 

7.58 

0.32 

15.6 

953 

121 

-i 

[0.2 

11.4 

500 

8.3  3 

0.38 

15.0 

8  39 

93 

- 

550 

9.06 

0.44 

14.2 

725 

70 

-1 

2.6 

13.5 

600 

9.  7  i 

0.62 

13.1 

612 

50 

- 

650 

10.34 

0.61 

11.4 

50  3 

34 

-1 

[4.3 

700 

10.85 

0.  72 

9.0 

404 

22 

-1 

14.2 

750 

11.20 

0.86 

5.  1 

323 

14 

-] 

12.9 

BOO 

11.33 

1.03 

-0.5 

278 

10 

-8.9 

£50 

ll.t  3 

1.22 

-8.0 

241 

8 

- 

■6.7 

900 

10.51 

1.44 

-18.0 

208 

6 

-6.2 

950 

9.31 

1.70 

-31.3 

180 

4 

-5.8 

1000 

7.37 

2.00 

-49.3 

165 

3 

-5.4 

1050 

4.39 

2.35 

-73.7 

133 

2 

-4.9 

1100 

0.00 

2.76 

-106.6 

114 

2 

-4.5 

ORAG  RUCR.  WT.  0.014  GRAMS  PCT.  DRAG  CHANGE  /  (DEG.  YAW>**2  2.12 


RANGE 

HEIGHT 

TOE 

ANu  OF  EALL 

V 

ENERGY 

0(V>/0(PCr.  DRAG) 

M 

M 

SFC 

MILS  M/SEC 

JOULES 

M/stc/Pt.r 

0 

0.00 

0.00 

2.4 

1943 

1321 

0.0 

0 

o.oo 

0.00 

2.4  1 

1943 

502 

0.0 

50 

0.11 

0.03 

2.2 

[890 

474 

-0.6 

1  00 

0.22 

0.06 

2.1  ! 

8  37 

4 

148 

-1.0 

150 

0.32 

0.08 

1.9  ! 

1785 

4 

123 

-1.6 

200 

0.41 

0.11 

1.0  1 

1733 

190 

—2.1 

25U 

0.4  9 

0. 14 

1.6 

1682 

>75 

-2.5 

300 

0.67 

0.17 

1.4 

163? 

>53 

-3.0 

350 

0.64 

0.20 

1.2  1 

L582 

>31 

-3.5 

400 

0.69 

0.21 

1.0  1 

1532 

>u 

*3.9 

450 

0.74 

0.26 

0.8  ] 

L483 

4 

91 

-4.4 

50u 

0.78 

0.30 

0.6 

[435 

4 

72 

-4.9 

650 

0.80 

0.31 

0. 3  ! 

L386 

a 

4 

>54 

-5.3 

600 

0.82 

0.37 

0.0  I 

1339 

4 

[36 

-5.7 

650 

0.8  1 

0.41 

-0.3 

1291 

j 

4 

20 

-6.1 

700 

0.80 

0.45 

-0.6  1 

1245 

204 

-6.5 

750 

0.7  7 

0.49 

-0.9  1 

L 1 98 

L  89 

-6.9 

800 

0.72 

0.53 

-1.3  1 

L 1 52 

175 

-7.1 

850 

0»b6 

0.58 

-1.7  j 

107 

161 

-7.7 

900 

0.57 

0.62 

-2.1 

[063 

148 

-8.0 

950 

0.47 

0.67 

-2.6  1 

1019 

136 

-8.3 

1000 

0.34 

0.7? 

-3.0 

976 

125 

-8.7 

1050 

0.18 

0.77 

—  3.6 

913 

14 

-9.0 

1  too 

0.00 

0.83 

-4.2 

892 

104 

-9.2 

496 


SC- 1-6 


type  sc 

i 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY 

4.08 

C.RAMS/CC. 

proj.  wr 

0 .460  CRAMS 

PROJ.  01  A. 

3.05  MM 

IMPULSE 

o.e 

LB.  SEC. 

ORAG  HOCK. 

MT*  0.000  CRAMS 

CHG.  MT. 

1.63  GRAMS  SABOT 

WT.  0 

.382  CRAMS 

TWIST  RATI: 

NA 

PCT.  OR AG 

CHANGE 

/  (OEG.  YAW1 4*2 

0.74 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

fcNFRGY 

0  (  V)  /LI  (PC  T  .  ORAC  1 

M 

M 

SEC 

MILS 

M/SfcC 

JOULES 

M/Sr.C/PCT 

C 

0.00 

0.00 

19.5 

1637 

1129 

0.0 

0 

0.00 

0.00 

19.5 

1637 

61o 

0.0 

50 

0.95 

0.03 

19.  J 

1547 

550 

-0.9 

100 

1.89 

0.06 

19.0 

1456 

48  / 

-1.8 

150 

2.H2 

0.  10 

18.  b 

1364 

42b 

-2.8 

200 

1.74 

0.14 

IH.5 

1271 

372 

-1.7 

250 

4.64 

0.18 

18.2 

1178 

319 

-4.7 

300 

5.5  3 

0.22 

17.6 

1084 

270 

-9.7 

350 

6.39 

0.27 

17.  J 

989 

226 

—6 . 6 

400 

7.23 

0.32 

16.  7 

894 

184 

-7.6 

4  50 

8.04 

0.38 

16.0 

799 

147 

-.1.5 

500 

R.81 

0.45 

15.2 

T  04 

114 

-4.5 

550 

9.5  3 

0.53 

14.0 

611 

8b 

-10.  3 

600 

10.19 

0.62 

12.4 

520 

62 

-ll  .0 

650 

10.76 

0.72 

10.2 

435 

4  3 

-11.2 

TOO 

11.18 

0.85 

7.0 

358 

3U 

-11.0 

750 

11.42 

I. 00 

2.4 

306 

22 

-8.9 

800 

11.40 

1.17 

-3.7 

271 

I  7 

-6.2 

850 

11.06 

1.37 

-11.3 

241 

13 

-5.4 

900 

10.27 

1.59 

-21.1 

214 

lu 

-5.2 

950 

8.95 

1.84 

-JJ.5 

189 

u 

-4.9 

1000 

6.94 

2.12 

-49.4 

167 

6 

-4.7 

1050 

4.04 

2.44 

-69.7 

147 

5 

-4.4 

lioo 

0.00 

2.80 

-95.9 

130 

*. 

-4.1 

DRAG  RDCR . 

WT.  0.025 

GRAMS 

PCT.  OR AG 

CHANGE  / 

1 OEG.  YAW  1**2  2.12 

RANGE 

HEIGHT 

TOT 

ANG  UF  FALL 

V 

ENERGY 

OlVl/UlPCT.  OK  AG  1 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

m/s;  c/pu 

0 

0.00 

0.00 

3.2 

163  7 

1  !29 

0.0 

0 

0.00 

0.00 

3.2 

1637 

616 

0.0 

5(J 

0.15 

0.03 

3.0 

1695 

5B6 

-0.4 

100 

0.30 

0.06 

2.8 

1554 

655 

-0.8 

150 

0.43 

0.10 

2.6 

1513 

526 

-1.2 

200 

0.55 

0.13 

2.4 

1473 

49B 

-1.6 

-2.0 

250 

0.67 

0.16 

2.  1 

1432 

471 

300 

0.77 

0.20 

1.9 

1392 

444 

-2.4 

350 

0.86 

0.24 

1.6 

1353 

4  H 

-2.H 

400 

0.93 

0.27 

1.  J 

t  IK 

395 

-3.  1 

430 

0.99 

0.31 

1.0 

371 

-3.5 

500 

1.04 

0.35 

0.  7 

1 19  7 

349 

-3.9 

550 

1.07 

0.39 

0.4 

127 

-4.2 

600 

1.09 

0.43 

0.0 

1159 

307 

-4.6 

650 

1.08 

0.48 

-0.4 

1121 

287 

-4.9 

700 

1.06 

0.52 

-0.8 

10B4 

268 

-5.2 

750 

1.02 

0.5  7 

-1.2 

104  7 

250 

-5.5 

800 

0.95 

0.62 

-1.  7 

1011 

2  3<: 

-5.B 

850 

0.87 

0.67 

-2.2 

975 

216 

-6.  1 

900 

0.75 

0.72 

-2.7 

940 

201 

-6.4 

950 

0.61 

0.  78 

-3.3 

905 

186 

-6.6 

1000 

0.44 

0.8  3 

-4.0 

871 

1137 

i  72 

“8.9 

1050 

0.24 

0.89 

-4.6 

15*1 

-7.  1 

1  100 

0.00 

0.96 

-5.4 

804 

146 

-7.3 

497 


SC-1-7 


T  Vl»h  SC 

1 

CALIBER 

5. 56  MM 

AVERAGE 

DENSITY 

4.08  GRAMS/CC. 

PROJ.  wr 

0*460  GRAMS 

PROJ.  DIA. 

3.05  MM 

IMPULSE 

1.2  LB.  SEC. 

ORAC.  RDCR. 

WT.  0 

.000  GRAMS 

GHG.  NT. 

2.72  GRAMS  SAOOT 

WT.  0.382  GRAMS 

TWIST  RATE 

NA 

PCT.  OH AG 

CHANGE 

/  C DEG.  YAMl**2  0.74 

RANGfc 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY 

DIVI/DIPCT •  DRAG  1 
M/SEC/PCT 

M 

M 

sec 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

12.6 

1786 

1344 

0.0 

u 

0.00 

0.00 

12.6 

1  786 

7  34 

0.0 

50 

0.6  2 

0.03 

12.6 

1696 

662 

-0.9 

100 

1.2? 

0.06 

12.3 

1606 

594 

-l.B 

150 

1  •  ft  2 

0.09 

12.1 

1516 

529 

-2.7 

200 

2. SI 

0.  1  1 

11.9 

1425 

46  7 

-3.7 

250 

2.99 

0.16 

11.6 

1333 

409 

-4.6 

300 

3.65 

0.20 

11.1 

1240 

354 

-5.6 

ISO 

4.10 

0.24 

10.9 

1146 

302 

-6.5 

sou 

45u 

4.6  1 
5.14 

0.29 

0.  34 

10.5 

10.0 

1052 

957 

255 

211 

-7.6 

-8.5 

500 

5.0? 

0.39 

9.4 

862 

171 

-9.5 

550 

6.07 

0.45 

8.7 

767 

135 

-10.5 

600 

6. 46 

0.52 

7.  7 

673 

104 

Hi:? 

650 

6.0  ) 

0.60 

6.4 

680 

7/ 

700 

7.11 

0.70 

4.7 

490 

55 

-12.7 

750 

7.29 

o.ai 

2.1 

408 

38 

-12.7 

BOO 

7.31 

0.94 

-1.6 

33/ 

26 

-12.0 

850 

7.12 

L.  10 

-6.6 

294 

261 

2u 

-9.1 

500 

6.65 

1.29 

-13.2 

16 

-6.6 

950 

5. 02 

1.49 

-21.5 

231 

12 

-5.9 

iOOO 

4.52 

1.  72 

-12.0 

205 

10 

-5.6 

1050 

2.64 

1.98 

-46.  6 

181 

8 

-5.1 

1  too 

0.00 

2.27 

-62.8 

160 

6 

-6.0 

OR  At.  ROOK. 

WT.  0.025 

GRAMS 

PCT.  OK AU 

CHANGE  / 

(DEG.  YAW)**2  2.12 

RANGE 

HF  ir.HT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

0(V)/D(PLT.  OR AG ) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/StC/Pf.  T 

0 

0.00 

0.00 

2.6 

1  786 

1344 

0.0 

0 

0.00 

0.00 

2.6 

1786 

734 

O.Q 

50 

0.12 

0.03 

2.4 

1741 

699 

-0.4 

100 

0.24 

0.08 

2. 1 

1700 

664 

-0.8 

150 

0.35 

0.09 

2.  1 

1666 

632 

-1.3 

200 

0.44 

0.12 

1.9 

1616 

600 

-L.7 

250 

0.6  1 

0.15 

1.7 

1675 

569 

-2.1 

300 

0.62 

0 . 1  8 

1.6 

1534 

539 

-2.5 

350 

0.69 

0.21 

1.1 

493 

511 

-2.8 

400 

0.76 

0.25 

t.O 

1 

.452 

403 

-3.2 

450 

0.79 

0.28 

0.8 

1412 

456 

-1.6 

600 

0.8  1 

0.32 

0.5 

1 

372 

431 

-4.0 

550 

0.86 

0.16 

0.1 

i 

.313 

40b 

-4.3 

600 

0.86 

0.39 

0.0 

1291 

382 

-4.7 

650 

0.86 

0.43 

-0.3 

254 

359 

-5.1 

700 

0.84 

0.47 

-0.7 

:W 

13/ 

-5.4 

760 

0.8  1 

0.75 

0.5? 

-1.0 

Ikt 

-6.7 

800 

0.66 

-1.4 

139 

-6.1 

850 

0.6H 

0.60 

-l.H 

102 

276 

-6.4 

900 

960 

0.59 

0.48 

0.65 
0.7  0 

-i.i 

065 

028 

258 

240 

1000 

0.3  5 

0.75 

-3.2 

992 

223 

-7.2 

1050 

0.1  ) 

0.80 

-3.7 

966 

207 

-7.5 

l  100 

0.00 

0.85 

-4.2 

921 

192 

-7.8 

TYPF  SC 

L 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY 

4.08  GKAPS/CC. 

PROJ.  WT  . 

0.460  GRAMS 

PROJ.  01  A. 

3.05  MM 

IMPULSE 

2.1  LB.  SEt. 

DRAG  RDCR* 

WT.  0 

.000  GRAMS 

CHG.  XT. 

5.23  GRAMS  SABOT 

WT.  0.382  GRAMS 

rwisr  mate 

NA 

PC  T.  URAG 

CHANGE  / 

(DEG.  YAW) *42  0.74 

RANGE 

HEIGHT 

IS* 

ANG  OF  FALL 

V 

ENERGY 

U(V)/D(PCr.  DRAG) 
M/SEC/Pl.T 

M 

M 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

6.  7 

1914 

1543 

0.0 

0 

0.00 

0.00 

8.7 

1914 

84  i 

0.0 

50 

0.42 

0.0  3 

8.6 

1825 

766 

-0.9 

LOO 

0.84 

0.05 

8.4 

1  736 

693 

-1.8 

150 

1.25 

0.08 

8.2 

1646 

6  23 

-2.7 

200 

1.65 

0.12 

8.  1 

1556 

55  7 

-3.6 

250 

2.05 

0.15 

7.8 

1465 

491 

—  4 . 6 

30U 

2.43 

0.18 

7.6 

1373 

4  34 

-6.5 

350 

2.80 

0.22 

7.3 

1280 

377 

-6.5 

400 

3.16 

0.26 

7.0 

1187 

324 

-7.5 

450 

500 

1.49 

3.80 

0.31 

0.35 

6.6 

6.1 

1093 

999 

27.6 

229 

-8.5 

-9.4 

550 

4.09 

0.41 

6.6 

904 

188 

-10.5 

600 

4.36 

0.47 

4.9 

809 

150 

-11.4 

650 

4.58 

Q.53 

4.0 

714 

117 

-12.4 

700 

4.76 

0.61 

2.9 

620 

88 

-13.  1 

750 

4.8  / 

0.69 

1.4 

529 

64 

-13.  A 

BOO 

4.89 

0.80 

-0.fi 

443 

45 

-14.1 

850 

4.79 

0.92 

-3.9 

365 

31 

-13.7 

900 

4.50 

1.07 

-6.4 

310 

22 

-11.7 

950 

3.96 

1.24 

-14.  3 

275 

17 

-8.3 

1000 

3.09 

1.44 

-21. 7 

244 

14 

-6.6 

1050 

1.H1 

1.65 

-31.2 

216 

1  1 

-6.2 

IlOO 

0.00 

1.90 

-43.  3 

191 

b 

-6.9 

DRAG  KOCR. 

XT.  0.025 

GRAMS 

PC  T.  DRAG 

CHANGF  /  (UtG.  YAW )**2  2.12 

RANGE 

M 

HEIGHT 

M 

TOF 

SEC 

ANU  OF  FALL 
MILS 

V  ENERGY  Dm/C(PCr.  URAG) 

M/SFC  JOULES  H/SFC/PlT 

0 

0.00 

0.00 

2.2 

1914 

1543 

0.0 

0 

0.00 

0.00 

2.  2 

1914 

843 

0.0 

50 

0.10 

0.03 

2.0 

1870 

804 

-0.4 

100 

0.20 

0.05 

1.9 

1826 

766 

-0.9 

150 

0.29 

0.06 

1.7 

1783 

730 

-1.3 

200 

0.37 

0.11 

1.0 

1  740 

693 

-1.7 

250 

0.45 

0.14 

1.4 

1697 

661 

-2.1 

300 

0.52 

0.17 

1.2 

1655 

628 

-7.5 

350 

0.58 

0.20 

1.0 

1613 

596 

-7.9 

400 

0.6  J 

6.23 

0.9 

1571 

566 

-3.  3 

450 

o.67 

0.26 

0.6 

1530 

536 

-).7 

500 

0.70 

6.30 

0.4 

1490 

500 

-4.1 

*  50 

0.71 

0.33 

0.2 

1449 

480 

-4.5 

600 

0.72 

0.36 

-0.1 

1409 

453 

-4.8 

650 

0.72 

0.40 

-0.  3 

1)69 

428 

-5.2 

700 

0.70 

0.44 

-0.6 

1329 

403 

-3.5 

750 

0.67 

0.48 

-0.9 

1290 

379 

-3.9 

600 

0.63 

0.52 

-1.2 

1251 

356 

-6.2 

850 

0.57 

0.56 

-1.5 

1212 

335 

-6.6 

229 

0.49 

0.60 

-1.9 

1174 

313 

-6.9 

950 

0.40 

0.64 

-2.2 

1136 

293 

-7.2 

1000 

0.29 

0.69 

-2.6 

1096 

274 

-7.5 

1050 

0.15 

0.73 

-3.1 

1061 

256 

-7.fi 

1  100 

0.00 

0.78 

-3.5 

1025 

238 

-8.1 

499 


SC-1-9 


iypi  sc  i 

CALIBER 

6.56  MM 

AVERAGE 

0ENS1TV 

4.08  GRAMS/CC. 

PRO J •  w!  0 

.518  GRAMS 

PKOJ.  01  A. 

1.18  MM 

IMPULSE 

O.ti  LB*  S€L* 

DRAG  ROCK. 

Wt.  0 

.000  GRAMS 

CMG.  wT. 

1.60  GRAMS  SABOT 

Wf*  0.969  GRAHS 

TWIST  KATE 

NA 

PCT.  DRAG 

CHANGE 

/  (DEG.  YAW J  **2  0.74 

RANGE 

H 

he  tom 

M 

TOT 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SfcC 

ENERGY 

JOULES 

u 

0.00 

0.00 

18.1 

1613 

1155 

0.0 

0 

0.00 

0.00 

18.1 

1613 

1526 

674 

0.0 

SO 

O.UH 

0.0  3 

17.  ri 

603 

-0.9 

100 

1.75 

0.07 

17.6 

14  38 

536 

-1.8 

l  50 

2.6  1 

0.1C 

17.4 

1149 

472 

-2.7 

200 

3.46 

0.14 

17.1 

1260 

412 

-3.6 

?riU 

4.29 

o.  la 

16.  7 

U  70 

354 

-4.5 

100 

5.10 

0.23 

0.27 

16.1 

lObO 

25  3 

-4.5 

350 

5. ‘TO 

15.9 

989 

-6.4 

400 

6.6  7 

0.33 

15.  3 

697 

209 

-7.3 

450 

7.41 

0.39 

14.6 

606 

160 

-d.f 

100 

8.11 

6.45 

13.  7 

714 

\li 

-9.1 

550 

8.76 

0.51 

12.6 

624 

-9.9 

600 

9.  15 

0.61 

11.1 

536 

74 

-10.6 

650 

9.05 

0.71 

9.1 

452 

53 

-tl  .0 

TOO 

10.2  1 

0.84 

6.  1 

3  76 

37 

-  it)  •  0 

750 

10.44 

0.98 

1.9 

318 

26 

-9.6 

noo 

10.41 

1.15 

-3.  7 

262 

21 

-6.7 

550 

10.06 

1.  34 

-10. U 

2  52 

16 

-5.4 

9 00 

9.11 

1.55 

-19.  7 

22  4 

13 

-5.2 

9  50 

8.11 

1.  78 

-30.9 

199 

10 

-5.0 

1000 

6.2  7 

2.05 

-45.0 

177 

a 

-4.7 

1050 

1.61 

2.35 

-61.  1 

157 

1 39 

6 

-4.5 

1  100 

0.00 

2.69 

-86.0 

5 

-4.2 

GRAC.  RU(. R • 

WT.  0.028 

GRAMS 

PCI.  DRAG 

CHANGE  7 

(DEG.  YAW ) **2  2.12 

RANGE 

Hfc  IOHT 

TOT 

ANG  OF  FALL 

V 

ENERGY 

Dl V) /C ( PCT .  D 
M/SFC/pcr 

y 

M 

SEC 

MILS 

M/SFC 

JOULES 

0 

0.00 

0.00 

3.2 

1611 

1155 

0.0 

u 

0.00 

0.00 

3.2 

1613 

674 

0.0 

50 

0 . 1  5 

0.03 

3.  1 

1573 

641 

-0.4 

100 

0.30 

0.06 

2.  b 

15  34 

609 

:t:5 

150 

0.44 

0.  10 

2.6 

1494 

576 

200 

0.56 

0.13 

2.4 

1455 

54b 

-1.6 

250 

0.6  7 

0.17 

2.2 

1417 

1378 

519 

-1.9 

300 

0.70 

0.20 

1.9 

491 

-2.3 

340 

0.H6 

0  .  4 

1.6 

1340 

464 

-2.7 

400 

0.94 

0.28 

1.3 

1302 

437 

-3.0 

450 

t.uo 

0.31 

1.0 

1265 

412 

-3.4 

500 

1.0  5 

0.35 

0.7 

1227 

is; 

-3.7 

550 

1.00 

0.40 

0.4 

1191 

-4.1 

600 

1  .09 

0.44 

0.0 

1154 

342 

-4.4 

650 

1.09 

0.48 

-0.4 

1118 

lie 

-4.7 

700 

1.0  7 

0.5  3 

-0.  8 

1082 

-5.0 

750 

1.02 

0. 5d 

-1.2 

1046 

281 

-5.3 

HOU 

0.96 

0.62 

-1.7 

1012 

262 

-5.6 

n  6o 

0.8  7 

0.6/ 

-2.2 

977 

244 

-5.9 

900 

0.75 

0.73 

-2.  7 

94  3 

I?* 

-6.1 

950 

0.61 

0.78 

-3.3 

909 

211 

-6.4 

inou 

0.44 

0.64 

-4.0 

8  76 

196 

-6.6 

105U 

0.24 

0.89 

-4.6 

044 

181 

-6.9 

1100 

0.00 

0.96 

-5.4 

811 

168 

-7.1 

500 


SC-1-10 


TYPE  SC  l 

CAL IBER 

5.56  MM 

AVERAGE 

0ENS1 TY 

4.06  GKAMS/CG. 

PROJ.  Wf  ,0 

.518  GRAMS 

PROJ.  DIA. 

1.18  MM 

IMPULSE 

1.2  LB.  SEC. 

DRAG  RUCR. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

2.69  GRAMS  SABOT 

WT.  U.369  GRAFS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE 

/  (DEG.  YAW ) **2  0.74 

RANGE 

HE  IGHT 

TOE 

ANG  OF  TALL 

V 

ENERGY 

niv)/0(pcr.  drag) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/Stc/Pcr 

U 

0.00 

0.00 

11.4 

1770 

1391 

0.0 

u 

0.00 

0.00 

11. 4 

1770 

812 

0.0 

50 

100 

Mi 

0.01 

0.06 

If:? 

1684 

1597 

735 

661 

-0.9 

-1.7 

150 

1.65 

0.09 

10.9 

1510 

591 

-2.6 

200 

2. Hi 

0.  11 

10.6 

1422 

524 

-(.5 

250 

2.69 

0.16 

L0.4 

1133 

461 

-««.4 

300 

3.20 

0.20 

10.  1 

1244 

4  C  l 

—  5.4 

150 

1.69 

0.24 

9.7 

1154 

345 

-6.3 

400 

4.16 

0.29 

9.3 

1063 

291 

-7.1 

450 

4.61 

0.34 

8.6 

97? 

245 

-8.2 

500 

5.03 

0.39 

8.3 

880 

201 

"9.2 

550 

5.43 

0.45 

T.5 

709 

161 

-io. T 

600 

5.78 

0.52 

6.6 

698 

12b 

-lt.O 

650 

6.08 

0.60 

5.5 

60S 

96 

-11.7 

TOO 

6.32 

0.68 

3.9 

520 

70 

-12.4 

7  50 

6*4  6 

0.  T9 

1.7 

4  38 

50 

-12.6 

rlOO 

6.48 

0.91 

-1.5 

363 

34 

-12.3 

650 

6.31 

1.06 

-6.0 

110 

25 

-10.4 

900 

5.88 

1.24 

- 1 1 .  H 

276 

20 

-7.4 

950 

5.13 

1.43 

-19.2 

246 

16 

-6.0 

(000 

3.98 

1.64 

—  28. 5 

itf 

12 

-5.7 

1050 

2.31 

1.08 

-40.2 

10 

-6.4 

uoo 

0.00 

2.16 

-55.0 

173 

b 

-6.1 

ORAG  RUCR. 

WT.  0.026 

GRAMS 

PCT.  CRAG  CHANGE  / 

(DEG.  Y Aw ) **2  2.12 

RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY 

U(V)/C(PCT.  CRAG) 

M 

M 

SEC 

MILS  M/SLC 

JOllLt  S 

M/SCC/PCT 

0 

0.00 

0.00 

2.6  1 

1 7  70 

1391 

0.0 

0 

0.00 

0.00 

2.6  1 

1 7  70 

812 

0.0 

50 

0.12 

0.03 

2.4  ] 

.729 

7  74 

-0.4 

100 

0.24 

0.06 

2.3 

1600 

71o 

-0.8 

150 

0.36 

0.09 

2«1 

1647 

702 

-1.2 

200 

0.44 

0.12 

1.9 

L607 

668 

-1.6 

250 

0.63 

0.15 

1.7 

1567 

635 

-2.0 

300 

0.61 

0.18 

1.5 

528 

488 

601 

-2.4 

350 

0.68 

0.22 

1.3 

572 

-2.7 

400 

0.74 

0.25 

1.0 

449 

542 

-1.1 

450 

0.79 

0.28 

0.6 

L411 

513 

-3.5 

500 

0.B3 

0.32 

0.6 

372 

334 

485 

- 1  •  B 

550 

0.B6 

0.36 

0.3 

458 

-6.2 

600 

0 .8  6 

0.40 

0.0 

1296 

4  32 

-4.5 

650 

0.85 

0.41 

-0.3 

L259 

407 

-4.9 

700 

0.8  3 

0.48 

-0.7 

1221 

1184 

18  3 

-6.? 

750 

0.80 

0.7§ 

0.52 

-1.0 

360 

-6.5 

000 

0.56 

-1.4 

1148 

130 

-5.8 

850 

0.68 

0.60 

-1.8 

till 

1076 

317 

-6.2 

900 

0.59 

0.65 

-2.2 

296 

-o.4 

950 

0.47 

0.70 

-2.6 

1040 

21  7 

-6.7 

1000 

0.34 

0.75 

-3.1  1 

1005 

250 

-7.0 

1050 

0.18 

0.80 

-3.6 

971 

241 

-7.3 

UOO 

0.00 

0. 85 

-4.2 

937 

224 

-7.5 

SOI 


SC-1-11 


TYPE  SC  1 

CALIBER 

5.56  MM 

AVERAGE 

CENStTY 

4.08  GRAMS/CC. 

PROJ.  WT  U 

.516  GRAMS 

PROJ.  01  A. 

3.16  MM 

IMPULSE 

2.1  LB.  SEC. 

DR  AC.  RUCR. 

WT.  0 

.000  GRAMS 

CMC.  NT. 

5.20  GRAMS  SABOT 

WT.  0.364  GRAMS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE 

/  (UEG.  YAW) **2  0.74 

KANGt 

M 

HEIGHT 

M 

TOF 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SEC 

ENERGY 

JOULES 

D(V)/0(PCT.  DRAG) 
M/ SEC /PCT 

0 

0.00 

0.00 

7.7 

1905 

1611 

0.0 

0 

0.00 

0.00 

7.7 

1905 

441 

0.0 

so 

0.3b 

0.03 

7.6 

1819 

858 

-0.4 

100 

0.75 

0.06 

7.4 

1  733 

7  74 

-1.7 

ISO 

1.1  l 

0.06 

7.3 

1647 

703 

-2.6 

200 

1.46 

0.  12 

7.1 

1560 

631 

-3.5 

250 

1.61 

0.15 

6.9 

1472 

562 

-4.4 

300 

2.14 

0.16 

6.6 

1364 

496 

-5.3 

35C 

2.46 

0.22 

6.3 

1295 

435 

-6.2 

400 

2.77 

0.26 

6.0 

1205 

377 

-7.2 

A  50 

3.05 

0.30 

5.6 

m 

322 

-6.1 

500 

3.32 

0.  35 

5.2 

272 

-4.1 

550 

3.57 

0.40 

4.7 

933 

2is 

-10.0 

600 

3.79 

0.46 

4.0 

641 

183 

-11. 0 

650 

3.9b 

0.52 

3.3 

750 

146 

-11.9 

700 

4.12 

0.59 

2.2 

659 

113 

-12.7 

750 

4.20 

0.67 

0.9 

570 

64 

-13.4 

BOO 

4.?l 

0.77 

-0.9 

404 

61 

-13.4 

650 

4.11 

0.66 

-3.5 

405 

42 

-13.9 

900 

3.86 

1.02 

-7.2 

336 

29 

-13.1 

950 

3.40 

1.16 

-12.3 

295 

23 

-10.2 

1000 

2.65 

1.36 

-18.  7 

263 

lb 

-7.3 

1050 

1.55 

1.56 

-m 

234 

14 

-6.4 

1  too 

0.00 

1.74 

209 

II 

-6.1 

DRAG  RUCR. 

MT.  U.02B 

GRAMS 

PCT.  ORAG 

CHANGE  / 

(DEG.  YAW ) 2.12 

RANGE 

M 

HEIGHT 

M 

TUF 

SFC 

ANG  OF  FALL 
MILS 

V 

M/SEC 

ENERGY 

JOULES 

D(V)/0(PCT.  DRAG) 
M/SFC/PCT 

0 

0.00 

0.00 

2.2 

1405 

1611 

0.0 

u 

0 .00 

0.00 

2.2 

1405 

941 

0.0 

50 

0.10 

0.03 

2.0 

1663 

B99 

-0.4 

100 

150 

0.20 

0.29 

0.05 

0.06 

i:? 

m 

856 

819 

-0.8 

-1.1 

20o 

0.17 

0.11 

1.6 

1737 

781 

-1.7 

250 

0.44 

0.  14 

1.4 

1696 

744 

-2.0 

300 

0.5  1 

0.17 

1.2 

1656 

706 

-2.4 

350 

0.57 

0.20 

1.0 

1615 

674 

-2.8 

400 

0.62 

0.23 

0.8 

-3.2 

•♦50 

0.6 1> 

0.26 

0.6 

1536 

608 

-3.6 

500 

0.69 

0.30 

0.4 

1446 

577 

-3.9 

550 

0.70 

0.3  3 

0.2 

1457 

547 

-4.3 

600 

650 

0.7  1 

0.71 

0.36 

0.40 

-0.1 

-0.3 

1418 

1380 

518 

440 

-5.0 

700 

0.69 

0.44 

-0.6 

1341 

1303 

463 

-5.1 

750 

0.66 

0.47 

-0.9 

437 

-5.7 

800 

0.62 

0.51 

-1.2 

1266 

411 

-6.0 

850 

0.56 

0.55 

-1.5 

1228 

387 

-6  •  4 

90o 

0.4  rt 

0.60 

-1.8 

IIvi 

364 

—6.7 

950 

0.34 

0.64 

-2.2 

1154 

341 

-7.0 

1000 

0.28 

0.68 

-2.6 

1118 

320 

-7.3 

1050 
l  100 

0.15 

0.00 

0.73 

0.77 

-3.0 

-3.4 

1082 

1047 

300 

280 

-7.6 

-7.8 

S02 


SC-1-12 


rm  sc 

l 

CAL16EK 

5.36  MM 

AVERAGE 

DENSITY 

4.06  UKAMS/CC. 

PROJ.  WT  . 

0.590  GRAMS 

PROJ.  01  A. 

3.30  MM 

IMPULSE 

0.6  LU.  SEC. 

DRAG  RUCK. 

WT.  0 

.000  CRAMS 

CHG.  WT. 

1.57  GRAMS  SABOT 

WT.  0.356  CRAMS 

TWIST  KATE 

NA 

PCT •  UR AC 

CHANGE 

/  IDCG.  YAW) **2  0.74 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

nm/LlPCT,  HRAG) 
M/SCL/Pl.T 

M 

M 

StC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

16.4 

1583 

1165 

0.0 

0 

0.00 

Q.oo 

16.4 

1583 

739 

0.0 

50 

0.80 

5.03 

16.2 

1500 

663 

-0.8 

lOo 

1.59 

0.07 

15.9 

1416 

591 

-1.7 

150 

2.36 

0.  to 

16.7 

1332 

523 

-2.5 

200 

5.12 

0.  14 

15.4 

1247 

456 

-3.4 

2  50 

3.8  7 

0.18 

15.0 

1161 

3  96 

-4 . 3 

TOO 

4.60 

0.23 

14.6 

1075 

341 

-6.2 

350 

5.31 

0.28 

14.1 

989 

2  88 

-6.  1 

400 

5.99 

0.33 

13. b 

90? 

240 

-7.0 

450 

6.65 

0.  39 

12.9 

815 

196 

-7.d 

500 

7.26 

0.45 

12.  1 

728 

111 

-«•  7 

550 

7.83 

0.53 

11.0 

642 

-9.0 

600 

8.34 

0.61 

9.6 

557 

92 

-10.2 

650 

8.78 

0.71 

7.7 

4  76 

67 

-10.6 

700 

9.10 

9.27 

0.62 

5.  1 

402 

4B 

-10.6 

750 

0.96 

1.4 

3  37 

33 

-10.1 

800 

9.22 

1.12 

-3.7 

297 

26 

•  7.7 

650 

8.90 

1.29 

-10.0 

266 

2 1 

•s.ft 

‘100 

8.23 

£.49 

-17.9 

239 

I? 

-5.2 

950 

7.13 

1.71 

-27.  7 

214 

U 

-5.0 

1000 

5.4fl 

1.96 

-39.9 

I9! 

U 

—4  ■  8 

1050 

1100 

3.17 

2.24 

-55.3 

HI 

9 

-4.6 

0.00 

2.55 

-74.6 

102 

7 

-4.3 

T  YPi  SC  I 
PRO  J .  «r  G.S90 
DR A(.  RutR.  WT. 
TwlST  «AIE  na 


CALIBER  5.56  MM  AVERAGE  DENSITY  A. 08  GRAMS/CC. 

GRAMS  PRO  J.  01  A.  3.3'J  MM  IMPULSE  1.2  LB.  SEC. 

0.000  GRAMS  CHG.  MT.  2.65  GRAMS  SABOT  MT.  0.156  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  VAW)**2  0.7* 


RANGt 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY 

D1VI/0IPCT.  DRAG) 

M 

M 

see 

MILS 

M/SEC 

JOULES 

M/SEC/PCT 

0 

0.00 

0.00 

10.1 

1749 

1447 

0.0 

0 

0.00 

0.00 

10.1 

1749 

902 

0.0 

■>0 

0.4  9 

0.01 

9.9 

1667 

819 

7*0 

-0.8 

100 

0.9  7 

0.06 

9.7 

1584 

- 

-1.7 

ISO 

1  .*  5 

0.09 

9.6 

1501 

66l) 

-2.5 

?ou 

1.9  l 

0.  11 

9.  1 

1418 

691 

- 

-1.4 

2  SO 

2.10 

0.16 

9.0 

1131 

524 

- 

-4.2 

IOO 

2  «rtO 

0.20 

d.  7 

1248 

459 

-5.  1 

iso 

1.22 

0.24 

B.4 

1163 

199 

-6.0 

40u 

3.6  1 

0.29 

d.O 

1077 

3*2 

- 

■6.9 

*50 

*.01 

0.14 

7.5 

990 

289 

-7.8 

r>00 

4.37 

0.19 

6.9 

903 

2*1 

-H.7 

550 

4.70 

0.45 

6.1 

8  l  6 

196 

- 

■9.6 

600 

4.9  1 

0.51 

6.4 

729 

157 

122 

- 

10.* 

650 

6.24 

0.59 

4.4 

64  3 

- 

LI. 2 

roo 

5.42 

0.67 

3.0 

559 

92 

tki 

750 

5.6  1 

0.77 

1.1 

4/8 

67 

-  ' 

HOO 

5.51 

0.  ttri 

-1.5 

403 

*8 

— 

L2.3 

8  So 

5.38 

1.02 

-5.2 

118 

1* 

LI. 7 

900 

5.01 

1  •  L  7 

-10.2 

298 

26 

- 

-9.  1 

950 

4.1/ 

1.16 

-16.5 

267 

21 

-6.6 

1000 

1.3.1 

1.55 

-24.4 

239 

17 

-5.8 

1050 

1.96 

1.77 

-14.1 

214 

14 

-5.6 

l  IOO 

0.00 

2.02 

-46.4 

191 

11 

-5.1 

DRAG  ROCK. 

<71.  O.0i2 

GRAMS 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW) **2  2.12 

RANGt 

HEIGHT 

TOF 

ANG  'JF  FALL 

V 

ENERGY 

0  ( V ) /C (PCT .  L  R AG ) 
M/SHC/PCT 

M 

M 

StC 

MILS 

M/SEC 

JOULtS 

0 

0.00 

o.uo 

2.0 

1749 

1447 

0.0 

0 

0.00 

0.00 

2.6 

1749 

902 

0.0 

50 

0.12 

0.01 

2.4 

1710 

862 

-0.4 

IOO 

0.24 

0.06 

2.3 

1671 

823 

-0.8 

150 

0.15 

0.09 

2.1 

1633 

785 

-1.1 

200 

0.4  4 

0.12 

1.9 

1595 

748 

-1.5 

250 

0.5  1 

0.16 

1.7 

1557 

-1.9 

100 

0.6  l 

0.  18 

1.5 

1519 

678 

-2.2 

150 

0.68 

0.22 

1.2 

1482 

645 

-2.6 

AOu 

0.74 

0.25 

1.0 

1445 

611 

-1.0 

450 

0.79 

0.29 

0.8 

1408 

582 

-1.3 

500 

0.82 

0.12 

0.5 

1372 

552 

-1.6 

550 

0.84 

0.16 

0.2 

1335 

522 

-4.0 

600 

0.85 

0.40 

-0.  1 

1299 

49* 

-4.3 

650 

0.85 

0.44 

-0.4 

1264 

*67 

-4.6 

700 

0.8  1 

0.48 

-0.  7 

1228 

*41 

-5.0 

750 

0.79 

0.52 

-1.0 

1193 

416 

-5.3 

800 

0.74 

0.56 

-1.4 

1158 

391 

-5.6 

850 

0.6  7 

0.60 

■  l  •  b 

1123 

368 

-5.9 

900 

0.58 

0.65 

-2.2 

1089 

146 

-6.2 

950 

0.47 

0.70 

-2.6 

1055 

324 

-6.4 

1000 

0.1  i 

0.74 

-  J.  1 

1022 

304 

-6.7 

1050 

0.18 

0.79 

-3.6 

989 

284 

-6.9 

UOO 

0.00 

0.86 

-4.1 

956 

26b 

-7.2 

504 


SC- 1-14 


TYPE  SC  1 

CALIBER 

3.56  MM 

AVERAGE 

DENSITY  4.08 

GKAMS/CC. 

PKOJ.  tf T  .0 

.590  GRAMS 

PROJ.  01  A. 

J. 30  MM 

IMPULSE  2.1 

LB.  SEC. 

DRAG  ROCR. 

WT.  0 

.000  GRAMS 

CHC.  WT. 

5.15  GRAMS  SABOT  wf.  0 

.356  GRAMS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE 

/  (UtG.  YAW ) **2 

0.74 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY  0 ( V > / D ( PCT .  DM AG ) 

H 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SEC/PCI 

0 

0.00 

0.00 

6.7 

l  b93 

1695 

0.0 

0 

0.00 

0.00 

6.  7 

1893 

1057 

0.0 

50 

0.32 

0.03 

6.  5 

mi 

967 

-0.8 

100 

0.64 

0.06 

6.4 

1730 

882 

-1.6 

150 

0.45 

0.  OH 

6.2 

1647 

ROO 

-2.5 

200 

1.25 

0.  12 

6.0 

1565 

722 

-1.1 

250 

1.54 

0.  15 

6.  b 

148? 

64  7 

-4.2 

30U 

1.62 

0.  lb 

5-5 

1398 

5  7  <i 

-5.0 

150 

2.09 

0.22 

5.  i 

1313 

509 

-5.9 

400 

2.34 

0.26 

5.0 

1228 

445 

-6.0 

450 

?.58 

g.$o 

4.6 

1142 

385 

-7.  7 

500 

2. BO 

5.  35 

4. 2 

1056 

329 

-8.6 

550 

3.00 

0.40 

3.  7 

970 

2  77 

-9.5 

600 

3.17 

0.45 

3.  1 

88? 

2  30 

-10.5 

650 

3.31 

0.51 

2.4 

796 

187 

-11.3 

700 

3.41 

0.5B 

1.5 

709 

1 48 

-12.2 

750 

3.47 

0.65 

0.4 

623 

114 

-12.9 

ago 

3.46 

0.74 

-l.l 

539 

8b 

-13.5 

850 

3.16 

0.84 

-3.1 

459 

62 

-U.H 

000 

3.15 

0.46 

-6.0 

386 

44 

-13.6 

050 

2.77 

1.10 

-  10. C 

326 

31 

-12.6 

1000 

2.16 

1.26 

-15.  3 

290 

25 

-9.6 

1050 

1.26 

1.45 

-21.4 

260 

20 

-7.1 

1100 

0.00 

1.65 

-30.2 

2  31 

16 

-6.3 

DRAG  RUCR. 

NT.  0.032 

GRAMS 

PCT.  DRAG 

CHANGE  7 

IDCG.  YAW) **?  2.12 

RANGE 

HEIGHT 

TOf 

A No  OF  FALL 

V 

ENERGY 

0 1  VI  / 1)  (  PC T  •  DRAG! 

M 

M 

SEC 

MILS 

m/sec 

JOULES 

K/SEC/PCT 

0 

0.00 

0.00 

2.  1 

1093 

1695 

0.0 

0 

0.00 

0.00 

2. 1 

1893 

1057 

u.o 

50 

0.10 

0.01 

2.0 

1853 

1012 

-0.4 

100 

0.20 

0.05 

1.9 

1813 

968 

-0.8 

150 

0.29 

0.08 

t.  7 

1773 

92b 

-1.2 

200 

0.17 

0.  11 

1.5 

l  714 

8  85 

-1.6 

250 

0.44 

0  •  1 4 

1.4 

1695 

845 

-1.9 

300 

0.50 

0.17 

1.2 

1656 

806 

-2.3 

150 

0.56 

0.20 

1.0 

16  18 

76  1 

-2.7 

400 

0.61 

0.21 

0.8 

1580 

15  42 

73) 

-3.0 

450 

0.6  5 

0.2b 

0.6 

690 

-3.4 

500 

0.67 

0.30 

0.4 

1505 

664 

-3.7 

550 

0.69 

0.31 

0.2 

1467 

631 

-4.1 

600 

0.70 

0.  36 

-0.1 

1430 

594 

-4.4 

650 

0.69 

0.40 

-0.3 

1394 

568 

-4.8 

700 

0.67 

0.44 

-0.6 

1357 

534 

-5.1 

750 

0.64 

0.47 

-0.4 

1321 

5  lu 

-5.4 

800 

0.60 

0.51 

-1.2 

1285 

482 

-5.8 

850 

0.54 

0.55 

-1.5 

1249 

4  55 

-6.  1 

900 

0.47 

0.59 

-1.8 

1214 

4  30 

-6.4 

950 

0.38 

0.63 

-2.2 

1178 

405 

-6.7 

1000 

0.27 

0.68 

-2.5 

1144 

381 

-7.0 

1050 

0.15 

0.72 

-2.9 

1109 

358 

-7.2 

1100 

0.00 

0.77 

-3.  3 

1075 

336 

-7.5 

505 


SC-1-15 


T YHt  SC  I 
PRO J*  WT  U.732 
DRAG  ROCR.  WT. 
TWIST  RATE  NA 


CALIRtK  6.4 6  KM  AVERAGE  DENSITY  4.08  GRAMS/CC. 

GRANS  PRQJ.  01  A.  3,56  HM  IMPULSE  O.C  LB,  SEC, 

0,000  GRAMS  CHG,  NT.  1.51  GRAMS  SABOT  NT.  0.J18  GRAMS 
PCT •  OK AG  CHANGE  /  (OEG.  YAM) 6*2  0.74 


RANGt 

M 

HE  lour 

M 

TOP 

see 

ANti  OF  FALL 
MILS 

m/Kec 

ENERGY 

JOULCS 

0 

0.00 

0.00 

15.1 

1529 

1227 

0.0 

0 

0.00 

0.00 

15.1 

1629 

856 

0.0 

so 

0.74 

0.01 

14.9 

1451 

771 

-0.8 

LOU 

1  .4  o 

0.07 

14.6 

1373 

690 

-1.6 

I5u 

2.1h 

0.  11 

14.4 

1294 

613 

-2.4 

200 

250 

2.88 

3.56 

0.15 

0.  19 

14.1 

13.7 

1214 

(134 

Hi 

-3.2 

-4.0 

30u 

4.22 

0.2  3 

11. 1 

1053 

406 

—4.8 

350 

4,il  t> 

0.26 

12. H 

973 

iii 

-5.7 

400 

5.4R 

0.14 

12.2 

89  1 

-6.5 

450 

6.0  7 

0.40 

11.5 

010 

240 

-7.3 

500 

6.62 

0.46 

10.  7 

729 

195 

-8.1 

550 

7.12 

0,51 

9.0 

649 

154 

-8.8 

600 

7.56 

0.62 

8.3 

570 

119 

-9.5 

650 

7.9  3 

0.71 

6.5 

493 

89 

-10.0 

700 

750 

8.70 

8.3  3 

0*  »2 
0.95 

4.1 

0.8 

422 

357 

65 

47 

-18:1 

8  00 

8.2  7 

1.10 

-3.8 

ill 

35 

-8.4 

a5o 

7.95 

1.27 

-9.5 

281 

29 

-6.0 

<100 

7.12 

1.4b 

-16.6 

254 

24 

-5.1 

<750 

6.31 

1.66 

-25.2 

229 

19 

-4.9 

1000 

4.6  3 

1.89 

-35.6 

206 

16 

-4.7 

1050 

7.77 

2.15 

-48.6 

M 

13 

-4.6 

UQO 

0.00 

2.44 

-64.9 

to 

-4.4 

DRAG  ROCR. 

WT.  0.039 

GRAVIS 

MCI.  UKAC  CHANGt  / 

(DIG.  YAM)**2 

2.12 

K  ANGC 

Mb  li.HT 

TOF 

ANb  OF  FALL 

V 

ENERGY 

0<V»/DIPCT.  CRAG) 
M7  SEC/ PC  f 

M 

M 

SEC 

NILS  M/SFC 

JOULCS 

0 

0.00 

0.00 

3.5  1 

1529 

1227 

846 

0.0 

0 

0.00 

0.00 

3.5  1 

L  529 

0.0 

50 

0.16 

0.03 

3.2  1 

1494 

817 

-0.3 

100 

0.32 

0.07 

3.0  j 

1460 

779 

-0.  / 

150 

0.46 

0.  10 

2.ti  i 

1425 

742 

-1.0 

200 

0.5  9 

0.  14 

2.5  ] 

L  39 1 

707 

-1.4 

250 

0.71 

0.17 

2.3  1 

L  357 

672 

-1.7 

300 

350 

0.62 

0.91 

0.21 

0.26 

i:i  I 

1324 

1290 

w 

-i'A 

40u 

0.99 

0.29 

1.4  I 

L257 

575 

-2.7 

450 

1.0  5 

0.33 

1.1  1 

224 

546 

-3.0 

500 

l:t° 

0.37 

0.7  i 

191 

516 

-3.3 

550 

0.41 

0.3  1 

[  l  59 

4Bd 

-3.6 

600 

1.14 

0.46 

0.0 

L 12  7 

461 

-3.9 

650 

1.1  4 

0.50 

-0.4 

1095 

435 

-4.  1 

700 

1.1  1 

0.55 

-0.9 

1063 

410 

-4.4 

750 

1.06 

0.60 

-1.3 

1032 

386 

-4.7 

800 

0.99 

0.64 

-1.6 

1001 

363 

-4.9 

8  50 

0.89 

0.70 

-2.3 

97 1 

341 

-5.2 

900 

950 

0.77 

0.75 

-2.9 

940 

319 

-5.4 

0.6  J 

0.80 

-3.6 

910 

881 

299 

-4.7 

1000 

0.45 

0.86 

-4.1 

280 

-5.9 

1050 

0.24 

0.92 

-4.7 

852 

261 

-6.1 

11 00 

0.00 

0.98 

-5.5 

823 

244 

-6.3 

50ft 


SC- 1-16 


TYPF  SC  I 

CALIBER 

5.56  MM 

AVERAGE 

OENSITV 

4.08  GKAMS/CL. 

PR0J.  Ml  .0 

.732  GRAMS 

PROJ.  01  A. 

3.56  MM 

IMPULSC 

1  LB*  SEC* 

DRAG  RUCR. 

NT.  0.000 

GRAMS 

CHli,  MT. 

2.5B  GRAMS  SA80T 

HT  •  0*318  GHAM5 

TWIST  KATE 

NA 

PCT.  HR AG 

CHANGE  i 

IOEG.  YAW) **2  0.74 

RANGE 

HEIGHT  TOE 

ANG  OF  FALL 

V 

ENERGY 

U(V)/D|PCT.  iKAGI 

M 

M  SEC 

MILS 

M/SfcC 

JOULfcS 

m/sfc/plt 

0 

0.00  0.00 

8.8 

1713 

1540 

0.0 

0 

O.UO  0.00 

8.6 

1713 

1074 

0.0 

50 

0. A  3  0.03 

ft .  7 

1636 

980 

-0.8 

100 

0.85  0.06 

8.5 

1559 

090 

-1.5 

150 

1.20  ( 

5.09 

8.2 

1481 

8C3 

-2.3 

200 

1.66  0.  13 

o .  0 

1403 

721 

-  1 

250 

30u 

Ml  Ml 

7.7 

7.4 

tm 

642 

$67 

-3.9 

-4.8 

350 

2.78  0.25 

7.1 

1165 

497 

-5.6 

400 

A  50 

3.12  5 

5.29 

6.  t 

1085 

431 

-6.4 

3.4  5  ( 

5.34 

6.2 

1004 

369 

-7.  3 

500 

3.74  0.39 

5.7 

92  3 

312 

-0.1 

550 

4.01  0.45 

5.1 

842 

259 

-8.9 

500 

4.24  0.51 

4.3 

761 

212 

169 

-9.  7 

650 

4.4 A  0.58 

3.  3 

680 

-10.5 

7oo 

4.57  0.66 

2.1 

600 

132 

-11.2 

750 

4.65  0.75 

0.5 

523 

ioo 

-11.7 

*00 

4.63  0.«5 

*1.6 

449 

74 

-12.0 

8  50 

4.48 

>.?7 

-4.6 

38? 

5j 

-11. 0 

900 

4.1  7 

l.tl 

-8.6 

326 

39 

-10.9 

950 

3.6  3 

L  .28 

-13.9 

292 

31 

-!i  •  3 

1000 

2.0  0 

L  .46 

-20.4 

264 

25 

-ft.2 

1050 

1.62 

[.66 

-20.4 

238 

215 

21 

-5.7 

1 100 

0.00 

L.flB 

-38.2 

17 

-5.4 

OR Ai>  ROCK. 

WT.  0.039 

Grams 

PCT.  UR Ao  CHANGE  / 

IOEG.  YAM)**2  2.1? 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

feNTRuY 

U1V)/L'»PCT.  PR  AG  1 

M 

M 

stc 

MILS  M/SFC 

JCULl  S 

M/SfC/PCf 

0 

0.00 

0.00 

2.0  1 

L  7  1 3 

154U 

0.0 

0 

0.00 

0.00 

2.0  I 

1713 

10  74 

0.0 

50 

0.13 

•3.03 

2.5 

L677 

1024 

-0.4 

too 

0.2* 

0.06 

2.3 

1641 

986 

-0.7 

150 

0.35 

0.09 

2.  1  j 

1 605 

942 

-l.  1 

200 

0.45 

0.12 

1.9  1 

L570 

900 

-1  .4 

250 

0.54 

0.15 

1.7  1 

1535 

860 

-1.7 

300 

0.62 

0.19 

i.$ 

1600 

n?i 

-2. 1 

350 

0.69 

0.22 

1.2  i 

1465 

78J 

-2.4 

400 

v  •  7  5 

0.26 

1.0  ! 

L43 1 

740 

-2.8 

450 

0.79 

0.29 

0.8 

1397 

710 

-3.  1 

500 

0.83 

0.33 

0.5  ] 

L363 

676 

-3.4 

550 

0.8$ 

0.36 

0.2  I 

1329 

642 

-1.  7 

600 

0.86 

0.40 

-0.1  1 

L295 

610 

-4.0 

650 

0.86 

0.44 

-0.4 

L262 

578 

-4.3 

700 

0.8  3 

0.48 

-0.7  j 

L229 

548 

-4.6 

750 

0.79 

0.52 

-•  1 .  U 

1 196 

519 

-4.9 

800 

0.74 

0.57 

-1.4  | 

1163 

490 

-6.2 

850 

0.66 

0.61 

-1.8  ] 

1131 

46  J 

-4.5 

29° 

0.57 

0.6  6 

-2.2  j 

1099 

437 

-5.8 

950 

0.46 

0.70 

-2.6  ] 

067 

41? 

— 0 . 0 

looo 

0.33 

0.75 

-3.  1 

036 

387 

-6.3 

1050 

0.18 

0.30 

-3.5  1 

1005 

364 

-6.5 

1100 

0.00 

0.85 

-4.1 

974 

342 

-6.7 

S07 


SC-1-  17 


TYI'l  SC  1 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY 

4.08  GKAMS/CC. 

proj.  mT  g 

.732  GRAMS 

PKOJ.  01  A. 

3.36  MM 

IMPULSE 

2.1  LB.  SEC. 

DRAG  RUCR. 

WT.  0 

.000  GRAMS 

CHG.  WT* 

5.07  GRAMS  SABOT 

WT.  0.318  GRAMS 

TWIST  RAIE 

NA 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAWI**2  0.74 

H  ANGfc 

M 

HCIGHT 

M 

TOF 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SfcC 

ENERGY 

JOULCS 

D<V>/D«PCr.  URAG) 
M/SEG/PCT 

0 

0.00 

0.00 

S.6 

1672 

1839 

1283 

0.0 

u 

0.0  0 

0.00 

S.b 

1072 

0.0 

■>0 

0.2  1 

0.0) 

S.S 

1  796 

1181 

- 

-0.8 

l  00 

o.s4 

O.Uh 

S.l 

1719 

1082 

- 

-1.5 

ISO 

0.80 

o.os 

S.l 

164  3 

980 

- 

-2.  3 

20u 

1.0* 

0.  12 

4.9 

1 S6S 

897 

-3.1 

2  SO 

1.28 

0.1$ 

A. 7 

I486 

R  U 

-3.9 

300 

l.Sl 

0.  18 

4.S 

1410 

728 

-4.7 

3  SO 

1.7  3 

0.22 

4.2 

1331 

649 

-S.5 

*oo 

1.91 

0.26 

3.9 

1252 

574 

- 

-6.4 

'.SO 

2.12 

0.30 

3.6 

1172 

503 

-7.2 

soo 

5.2  1 

0.34 

3.2 

1092 

436 

-8.0 

S  SO 

2. *4 

0.  39 

2.7 

101 X 

374 

-8.9 

600 

2.S6 

0.44 

2.2 

930 

316 

- 

-9.7 

6  SO 

2.66 

g.so 

1.6 

849 

264 

-1 

L0.6 

700 

2.71 

0.56 

0.8 

767 

216 

-] 

1.4 

7  SO 

2.7S 

0.63 

-0.1 

6B7 

173 

-i 

12.  1 

a  00 

2.72 

0.71 

-1.3 

607 

135 

102 

-j 

12.8 

850 

2.6  3 

0.80 

-2.9 

529 

-i 

1 3.4 

SOO 

2.44 

0.90 

-s.o 

456 

76 

-1 

13.6 

9  50 

2.14 

1.02 

-7.b 

387 

65 

-1 

13.4 

1000 

1.67 

1.16 

-11. 0 

330 

40 

-I 

12.5 

10S0 

0.SH 

1.32 

-17.0 

294 

32 

-9.9 

1  too 

0.00 

l.sa 

-23.4 

266 

26 

-7.3 

CRAO  ROCK. 

WT.  0.039 

GRAMS 

PCI.  ORAG  CHANGE  / 

(DIG.  YAW ) *♦ 2  2.12 

R  A'JGC 

HEIGHT 

TOF 

ANo  OF  TALL 

V 

ENTRGY 

DlVt/IMPCr.  DRAG) 
M/SEC/PCT 

M 

M 

SEC 

MILS  M/Stt 

JOULES 

0 

0.0  0 

0.00 

2.1 

L  8  72 

1839 

0.0 

0 

0.0  0 

0.00 

2.  1 

1072 

1 28  J 

0.0 

50 

0.10 

0.03 

2.0 

L835 

1232 

-0.4 

100 

0.20 

0.05 

1.8 

L  797 

1182 

-0.7 

150 

0.28 

O.OH 

1.7 

1761 

1133 

"1.1 

200 

0.36 

0.11 

l.S 

L  724 

1086 

-1.5 

2  SO 

0.4  3 

0.  1 4 

1.3  1 

1688 

1040 

-1.0 

300 

O.SO 

0.17 

1.2 

1652 

996 

-2.2 

350 

0.55 

0.20 

1.0  1 

L616 

952 

-2.5 

400 

0.60 

0.23 

0.8  1 

1580 

910 

-?.  8 

4  50 

0.64 

0.26 

O.b 

545 

870 

-3.2 

SOO 

0.6  6 

0.  30 

0.4 

510 

830 

-3.5 

550 

0.68 

0.33 

0.1 

1475 

792 

-3.8 

600 

0.68 

0.37 

-0.1 

L441 

75S 

-4.  1 

650 

0.6  8 

0.40 

-0.3 

L406 

719 

-4.5 

700 

0.6  6 

0.44 

-0.6  1 

1372 

684 

-4.8 

750 

0.6  3 

0.47 

—  0.9  i 

L33H 

650 

-5.1 

000 

0.S9 

0.51 

-1.2  i 

L  304 

617 

-5.4 

8  50 

0.6  3 

O.SS 

-l.S 

1271 

585 

-5.7 

900 

0.46 

0.69 

-l.b  1 

L  2  38 

555 

-6.0 

950 

0.  t  7 

0.63 

-2.1  1 

1206 

525 

-6 . 3 

1000 

0.26 

0.67 

-2.5  J 

1172 

497 

-6.5 

1050 

0.14 

0.72 

-2.8  1 

11)9 

469 

-6.8 

1 100 

0.00 

0.76 

-3.2  1 

1107 

443 

-7.1 

508 


SC-1-18 


TYPt  SC 

1 

CAL  IREK 

5.56  MM 

AVERAGE 

DENSITY 

4.08  OR  AMS/ CO  * 

PROJ.  WT 

0.814  Grams 

PROJ .  01  A. 

1.68  MM 

IMPULSE 

0.8  LR.  SEC. 

ORAC  RUCK. 

WT.  0 

•000  CRAMS 

CHG.  WT. 

1.47  GKAMS  SABOT 

WT.  0.305  GRAMS 

TWIST  RAI t 

NA 

PCT.  OR AG 

CHANGE 

/  IDEG.  YAW) *42  0.74 

RANGt 

HE  I  OH  T 

TOF 

ANG  OF  FALL 

V 

ENERGY 

nm/otpcr.  urag> 

M 

ifC 

MILS 

M/SFC 

JOULLS 

M/ SEC/ PCT 

U 

O.oo 

0.00 

14.9 

1495 

1249 

0.0 

U 

0.00 

0.00 

14.9 

1495 

909 

0.0 

SO 

0.71 

0.03 

14.  7 

1419 

820 

-0.8 

too 

1.44 

0.07 

14,4 

1344 

734 

-1.5 

iso 

2.15 

0.11 

14.  2 

1267 

653 

-2.  1 

?ou 

2.6  4 

0.15 

1  3.  a 

1190 

S76 

-1.1 

250 

l.S  l 

0.19 

13.4 

1113 

501 

-1.9 

100 

4.16 

0.24 

1 1.0 

1035 

435 

-4.  7 

350 

4.79 

0.29 

12.5 

956 

3  72 

-3.5 

400 

5.19 

0.34 

11.9 

878 

314 

-6.1 

4  50 

5.96 

0.40 

11.2 

800 

26o 

-7.1 

500 

6.50 

0.47 

10.  1 

721 

212 

-7.8 

550 

6.98 

0.54 

9.3 

644 

169 

-8.5 

600 

7.41 

0.6  3 

7.9 

567 

131 

-9.2 

6  50 

7.76 

0.72 

6.1 

494 

93 

-9.7 

TOO 

a. oi 

o.ai 

1.7 

425 

U 

-9.8 

T50 

8.12 

0.96 

0.5 

162 

53 

-9.7 

HOO 

8.09 

1.11 

-4.0 

315 

40 

-8.4 

850 

7.72 

1.2/ 

-9.6 

285 

33 

-6.0 

900 

7.10 

1.46 

-16.4 

258 

27 

-5.0 

950 

6.11 

1.66 

-24.7 

234 

22 

-4.8 

1000 

1050 

4.66 

2.67 

1.89 

2.14 

-34.8 
-4  7.1 

212 
l  9 1 

16 

15 

-4.7 

-4.5 

1100 

0.00 

2.41 

-62.  1 

173 

12 

-4.1 

ORAG  RUCR. 

wf.  0.044 

GRAMS 

PCI.  IK AG  CHANG F  / 

(DEG.  YAW ) **2  2.12 

RANGE 

HEIGHT 

TOF 

ANG  OF  TALL 

V 

ENERGY 

om/uipcr.  crag) 

M 

M 

SFC 

MILS  M/SEC 

JOULES 

M/ SFC /PCT 

0 

0.00 

0.00 

1.6  1495 

1249 

0.0 

0 

0.00 

0.00 

1.6  i 

L495 

909 

0.0 

50 

0.17 

0.0  1 

3.4  ] 

1462 

86e 

— 0 . 3 

100 

O.ii 

0.07 

3.1  j 

1428 

829 

-0.7 

150 

0.48 

0.10 

2.9  S 

1395 

791 

-1.0 

200 

0.61 

0.14 

2.6  1 

L361 

753 

-1  .  1 

250 

0.74 

0.18 

2.3  ; 

330 

717 

-1.6 

300 

0.05 

0.22 

2.0 

298 

682 

-1  .9 

350 

0.94 

0.25 

1.7  ! 

1266 

64  3 

-2.2 

400 

1.02 

0.29 

1.4 

12  34 

616 

584 

-2.5 

450 

1.09 

0.34 

l.l 

202 

-2.8 

500 

1.14 

o.3n 

0.  7 

1171 

554 

-l.l 

550 

1.17 

0.42 

0.4 

L 1 39 

524 

-1.4 

600 

1.18 

0.47 

O.U  1108 

496 

-J.7 

650 

1.17 

0.51 

-0.5  1076 

468 

-4.0 

700 

1.14 

0.56 

-0.9  1048 

442 

-4.2 

750 

1.09 

0.61 

-1.4  1018 

4  17 

-4.5 

800 

1.02 

0.66 

-  1.9 

988 

192 

-4.7 

a  so 

0.92 

0.71 

-2.4 

959 

369 

—  5.0 

900 

0.80 

0.76 

-3.0 

929 

34  7 

-5.2 

950 

0.64 

0.62 

-3.6 

901 

8  72 

325 

-5.5 

1000 

0.4  6 

0.87 

-4.2 

305 

-5.7 

1050 

0.25 

0.93 

-4.9 

844 

2  85 

-5.9 

1100 

0.00 

0.99 

-5.6 

817 

267 

-6 . 1 

509 


SC- 1-19 


TYPE  SC 

l 

CALIBER 

5.96  MM 

AVERAGE 

DENSITY 

4.08  GHAMS/CC. 

PKOJ.  Wl 

0.814  GRAMS 

PROJ.  01  A. 

3.68  MM 

IMPULSE 

1.2  LB*  SEC. 

□rag  rock. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

2.54  GRAMS  SABOT 

NT.  0.305  GRAMS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE 

/  IOEG.  YAW) 4*2  0.74 

range 

HEIGHT 

TuF 

ANG  OF  FALL 

V 

ENERGY 

Om/D(PCT.  URAG) 

M 

SLC 

MILS 

M/SEC 

JOULLS 

M/SEC/PC  T 

u 

0.00 

0.00 

8.5 

1688 

1593 

0.0 

u 

0.00 

0.00 

8.6 

1688 

1159 

0.0 

r»u 

0.41 

0.03 

8.3 

1  6  14 

1059 

- 

-0.7 

ioo 

0.K2 

0.06 

8.  1 

15  39 

96  3 

- 

-1.5 

ISO 

1.21 

0.10 

7.9 

1464 

872 

- 

■2.3 

POO 

1.59 

0.13 

7.6 

1388 

784 

-3.0 

25c 

300 

350 

1.96 

2.32 

P.66 

0.17 

0.21 

0.25 

7.4 

T.l 

6.  7 

m 

18 

-3.8 

-4.6 

-5.4 

400 

2.9  1 

0.P9 

6.3 

1080 

475 

-6.2 

450 

3.29 

0.34 

5.9 

1003 

409 

-7.0 

500 

3. 6  b 

0.39 

5.3 

924 

347 

-7.8 

550 

l.fll 

0.45 

4.7 

846 

291 

"d*6 

600 

4.0  3 

0.51 

3.9 

767 

239 

■9.4 

650 

4. 2u 

0.48 

3.0 

689 

193 

• 1 

10.2 

700 

4.  >2 

0.66 

1.8 

612 

152 

— 

0.8 

750 

4.38 

0.74 

0.3 

537 

11/ 

— 

11.4 

800 

4.35 

0.84 

-1.8 

465 

88 

— 

11.7 

R5U 

4.2  l 

0.96 

-4.5 

398 

64 

— 

t  .  / 

900 

3.91 

I. 10 

-8.2 

3  39 

4  7 

m 

ti.i 

9S0 

3.40 

2.62 

1.24 

-13.1 

302 

3/ 

• 

-9.0 

1000 

1.43 

-19.2 

273 

30 

-6.6 

1050 

1.6  l 

1.62 

-26.6 

m 

25 

-5.7 

l  100 

0.00 

1.83 

20 

-5.4 

DRAG  RUCK. 

mT.  u.044 

GHAMS 

RANGE 

HF  IGHT 

TOF 

)' 

H 

SEC 

PCI.  UK  Alt  CHANGE  /  MEG.  VAH)*«2  2.12 


ANG  OF  FALL  V  ENFKG Y  Om/UIPCT.  UK AG ) 

MILb  M/SfcC  JOULES  1/StC/PCT 


u 

0.00 

0.00 

2.7  17.88 

1593 

0 

0.00 

0.00 

2.7  1688 

tlS‘J 

50 

0.1  ) 

0.03 

2.5 

1653 

11.11 

100 

0.25 

0.06 

2.3 

.619 

.065 

15U 

0.36 

0.09 

2.  1 

5P4 

[019 

POO 

0.46 

0.12 

1.9 

[550 

976 

P50 

0.55 

0.16 

1.7 

L  5  f  7 

933 

300 

0.63 

0.19 

i.S 

[483 

lit 

350 

0.  70 

0.22 

1.3 

4  50 

400 

0.76 

0.26 

1.0 

1417 

812 

450 

O.HU 

0.29 

0.8 

[384 

77A 

500 

O.U' 

0.  3  3 

0.5 

m 

738 

550 

0.86 

0.37 

0.2 

702 

600 

0.8  7 

0.41 

-0.1 

[286 

66B 

6  50 

0.H6 

0.45 

-0.4 

[2  54 

634 

700 

750 

0 .84 
0.80 

0.49 

0.53 

-0.7 

-l.l 

mi 

MS 

800 

0.74 

0.57 

- 1.4 

[159 

540 

050 

0.6  7 

0.61 

-i.B 

[127 

511 

900 

U.Sri 

8:  If 

-2.2 

[096 

483 

950 

0.4  7 

-2.6 

[066 

436 

1000 

0.34 

0.75 

-3.L 

[036 

430 

1050 

0.18 

0.80 

-3.6 

[006 

405 

nou 

0.00 

0.65 

-4.1 

9  76 

381 

510 


SC-1-20 


TYPE  SC  1 

CALIBER 

6.56  MM 

AVERAGE 

DENSITY 

4.08  GKAMS/Ct . 

PROJ.  NT  .0 

.814  GRANS 

PKOJ.  01  A. 

1.66  MM 

IMPULSE 

2.1  LB.  SEC. 

DRAG  ROCR. 

NT.  0 

.000  CRAMS 

CHG.  NT. 

5.02  GRAMS  SABOT 

NT.  0.305  GRdMS 

f  W 1ST  RATE 

NA 

PCT.  DRAG 

CHANGE 

t  (DEG.  YAw) **2  0.74 

RANGE 

HEIGHT 

TOE 

ANG  OF  F  ALL 

V 

ENERGY 

D(VI/D1PCT.  UR  AG  1 
M/SFC/PC T 

K 

M 

SfcC 

NILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

5.2 

1859 

1912 

0.0 

0 

0.00 

0.00 

5.2 

1859 

1406 

0.0 

50 

0.25 

0.01 

6.1 

1785 

1296 

-0.7 

100 

0.50 

0.06 

4 . 9 

1711 

119L 

-1.6 

150 

0.74 

0.09 

4.6 

1637 

1090 

-2.2 

200 

0.97 

0.12 

4.6 

1663 

995 

-1.0 

i  50 

1.19 

0.15 

4.  1 

1468 

900 

-1.6 

300 

1.40 

0.16 

4.1 

1412 

811 

-4.6 

150 

l.e>0 

0.22 

1.6 

1116 

72o 

•  5.3 

400 

1.76 

0.26 

1.6 

1260 

645 

-u  .  1 

450 

1.95 

0.10 

3.2 

118) 

569 

-6.9 

500 

2.10 

0.14 

2.6 

1105 

1027 

497 

-7.8 

550 

2.24 

0.19 

2.4 

429 

-n.b 

600 

2.14 

0.44 

1.9 

949 

166 

-9.4 

650 

2.4) 

0.50 

1.1 

670 

79? 

306 

-10.2 

700 

2.4d 

0.66 

0.5 

255 

-11.0 

750 

2.49 

0.62 

-0.1 

714 

20/ 

-11.8 

600 

2.45 

0.70 

-1.4 

6  3b 

165 

-12.4 

650 

2.16 

0.76 

-2.6 

560 

12(1 

-l  1.0 

900 

p.lci 

0.66 

-4.  7 

487 

9o 

-13.4 

950 

1.90 

0.99 

-7.1 

41ft 

71 

-11.4 

1000 

1  .4  B 

1.12 

-10.5 

356 

52 

-l  5.1 

1050 

0.67 

1.27 

-15.1 

112 

39 

-11.3 

1100 

0.00 

1.44 

-20.6 

2e? 

32 

-6.6 

ORA'*.  RUCR. 

*r.  o.o44 

GRAMS 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW  1 **2  2.12 

RANGt 

HEIGHT 

TOf 

ANb  OF  FALL 

V 

ENERGY 

L)(  V)  /  C  (  PCT  *  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SFC/PoT 

0 

0.00 

0.00 

2.  1 

1859 

19  32 

0.0 

0 

0.00 

0.00 

2.1 

1859 

I40o 

0.0 

SO 

0.10 

0.01 

2.0 

1623 

1787 

1351 

-0.4 

188 

0.20 

0.05 

r.« 

1298 

-0.7 

0.28 

0.08 

1.7 

1752 

1246 

-1.1 

200 

0.16 

0.  1 1 

1.6 

1716 

U9b 

-1.4 

250 

0.43 

0.14 

1.  i 

1681 

1147 

-1.7 

100 

0.60 

0.17 

1.2 

1646 

1099 

-2.1 

150 

0.55 

0.20 

1*0 

Mi 

1051 

-2.4 

400 

O.bO 

0.23 

O.ft 

1006 

-2.7 

450 

0.63 

0.27 

0.6 

1544 

965 

-1.1 

600 

550 

5.66 

0.6d 

8:13 

0.4 

0.1 

\m 

922 

081 

-1.4 

-1.7 

600 

0.68 

0.37 

-0.  1 

1443 

841 

-4.0 

650 

0.68 

0.40 

-0.4 

1409 

802 

-4.3 

700 

0.6b 

0.44 

-0.6 

1376 

76'J 

-4.6 

750 

0.63 

0.47 

-0.9 

1344 

72<) 

-4.9 

800 

0.58 

0.51 

-1.2 

1)11 

12  79 

691 

-5.2 

850 

0.5  3 

0.55 

-1.5 

658 

-5.5 

900 

0.45 

0.69 

-*.n 
-2.  1 

1246 

626 

-6.8 

950 

0.36 

0.61 

1214 

591 

-6.1 

1000 

0.26 

0.67 

-2.5 

1183 

562 

-6.1 

i?oo 

0.14 

8:?!, 

-2.U 

1151 

532 

-u  .  6 

0.00 

-3.2 

1120 

501 

-6.9 

SC-1-21 


511 


T Ypr  SC  l  CALIBER  5.56  MM  AVERAGE  DENSITY  A. 08  GRAMS/CC. 


PRO J  4  Ml  0 

.901  GRAMS 

PROJ.  D1A. 

3.81  MM 

t MPULSE 

0.8  LB.  SEC. 

OR AO  ROCR. 

mT.  0 

.000  GRAMS 

CHG.  NT. 

1.94  GRAMS  SABOT 

NT.  0.292  GRAMS 

TWIST  KATE 

NA 

PCT.  OR AG 

CHANGE  / 

(DEG.  YAN ) **2  0.74 

RANGE 

M 

HEIGHT 

M 

TOE 

SLC 

ANG  OF  FALL 
MILS 

m/Kfc 

ENFRGY 

JOULES 

0 ( V ) / 0 (PCT .  ORAG) 
M/ShC/Pt-T 

0 

0.00 

0.00 

15.0 

14SG 

1267 

0.0 

0 

0.00 

0.00 

15.0 

1458 

967 

0.0 

50 

0.71 

0.09 

19.  7 

1185 

865 

-0.7 

.00 

1.5  5 

0.07 

19.5 

mi 

774 

-1.5 

150 

2.1» 

0.  1  1 

15.  1 

1237 

689 

-2.2 

200 

2.d  1 

0.  15 

l  1.0 

1163 

609 

-1.0 

2  50 

3.50 

8:1? 

13.5 

1006 

533 

-3.8 

TOO 

5.15 

12.9 

1012 

461 

-4.5 

150 

5.  711 

0.30 

12.9 

937 

39  > 

-5.3 

500 

5.3ft 

0.35 

11. ft 

861 

334 

-6.1 

5  50 

5.99 

0.91 

11.1 

785 

278 

-6.8 

r>00 

6.5  7 

0.5ft 

10.2 

709 

HI 

-7.6 

550 

6.95 

0.5  5 

9.0 

635 

-8.2 

000 

7.16 

0.69 

7.6 

561 

142 

-8.9 

650 

7.70 

0.71 

5.8 

490 

loo 

-9.3 

700 

7.9  1 

0. 89 

3.9 

424 

81 

-9.4 

750 

8.0  3 

0.97 

0.2 

36  3 

59 

-9.3 

500 

7.95 

1.12 

-9.2 

317 

45 

-ft. 2 

H5U 

7.6  l 

1.29 

-9.  7 

207 

37 

-6.5 

500 

6.98 

1.97 

-16.9 

m 

31 

-4.9 

950 

5.9ft 

1.67 

-29.5 

25 

-4.7 

1000 

5.56 

1.89 

-39.3 

216 

21 

-4.6 

1050 

2.60 

2.11 

-96.1 

w 

17 

-4.4 

1100 

0.00 

2.50 

-60.5 

14 

-4.3 

ERA  ,  RULR. 

wr.  y.049 

GRAMS 

PCI.  URAG 

CHANGE  / 

IlibG.  YAW )  **2 

2.  12 

RANGE 

HE  1GHT 

ror 

A No  OF  FALL 

V 

ENFRGY 

um/uipcr.  drag) 

M/SfC/Pl.T 

M 

M 

SEC 

MILS 

M/SFC 

JOULES 

0 

0.00 

0.00 

3.7 

145b 

1267 

0.0 

0 

0.00 

0.00 

3.  7 

1458 

957 

0.0 

50 

O.IB 

0.01 

3.5 

1426 

91  i 

-0.3 

100 

0.  34 

0.07 

3.3 

1  194 

874 

-0.6 

150 

0.50 

O.ll 

3.0 

1361 

8  34 

-0.9 

200 

0.64 

0.  14 

2.7 

1331 

79o 

-1.3 

250 

0.77 

0.18 

2.4 

1300 

758 

-1.6 

300 

O.ftfl 

0.22 

269 

23S 

722 

-J.  .9 
-2.2 

350 

0.98 

0.26 

1*8 

687 

400 

1.06 

0.30 

1.5 

207 

653 

-2.4 

450 

1.13 

0.34 

1.1 

177 

620 

-2.7 

500 

1.1ft 

0.39 

0.8 

147 

500 

-3.0 

550 

1.2  1 

0.43 

0.4 

1  If 

557 

-3.3 

600 

1  .2  2 

0.48 

-0.1 

087 

526 

-1.5 

650 

1.22 

0.52 

-0.5 

05ft 

499 

-1.8 

70U 

1.19 

0.57 

-0.9 

029 

472 

-4.1 

7  50 

1.13 

0.62 

-1.4 

000 

445 

-4.3 

ROU 

1  .06 

0.67 

-1.9 

971 

420 

-4.5 

8  50 

0 .9  o 

0.72 

-2.5 

943 

195 

-4.8 

900 

0.8  1 

0.  78 

-3.1 

915 

3  72 

-5.0 

950 

0.6  7 

0.83 

-3.7 

868 

350 

-4.2 

1000 

0.4ft 

0.B9 

-4.1 

861 

1S3 

-5.4 

1050 

0.26 

0.95 

-5.0 

8  34 

-5.6 

1 100 

0.00 

1.01 

-5.6 

807 

288 

-5.8 

512 


SC- 1*22 


T YPF  SC 

I 

CALIBER 

5.56  MM 

AVERAGE 

DENSITY  4.08 

GKAMS/CC. 

PROJ.  WT  .0*901  CRAMS 

PKOJ.  01  A. 

3.81  MM 

IMPULSE  1./ 

LB.  SEC. 

DRAG  ROCK* 

WT.  0 

.000  GRAMS 

CHC.  WT. 

2.49  GRAMS  SArtOT  WT.  u 

.292  GRAMS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE  / 

IOEG.  YAW ) **2 

0.  74 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENERGY  UIVl/OIPCT.  DRAG) 

M 

M 

sec 

MILS 

M/SFC 

JOULtS 

M/sec/Per 

0 

0.00 

0.00 

8.2 

1662 

164/ 

0.0 

0 

0.00 

0.00 

8.2 

166? 

1244 

0.0 

50 

0.40 

0.03 

8.0 

1590 

1139 

-0.  7 

100 

0.79 

O.Ufj 

7.8 

1518 

103.) 

-1  .4 

150 

1.1  7 

0.10 

7.0 

1445 

940 

-2.2 

->00 

1.54 

0.13 

7.4 

137.“ 

84-i 

-2.9 

<35° 

1.89 

0.17 

7.1 

m 

759 

-3.7 

300 

2.24 

0.21 

6.H 

675 

-4.5 

'350 

2.56 

0.25 

6.4 

1149 

595 

-5.? 

400 

2.0  7 

0.30 

6.U 

1074 

520 

-6.0 

450 

3.16 

0.  34 

5.6 

999 

449 

-6.6 

soo 

3.42 

0.40 

5.0 

923 

384 

-7.6 

050 

3.65 

0.4*3 

4.4 

847 

323 

-U.3 

600 

3.05 

0.5? 

3.6 

772 

268 

-9.1 

650 

4.01 

0.50 

2.  7 

696 

hi 

-9.8 

TOO 

4.12 

5.66 

1.5 

6?2 

-10.5 

750 

*  .1 7 

0.74 

0.0 

54  8 

135 

-11.  1 

BOO 

4.13 

0.  84 

-1.9 

478 

103 

-11.4 

850 

3.98 

0.96 

-4.4 

412 

77 

-11,4 

900 

3.69 

1.09 

-7.8 

353 

56 

-it.  2 

950 

3.21 

1.24 

-12.5 

311 

44 

-9.5 

IO0U 

2.47 

1.41 

-IB.  2 

m 

3b 

30 

-7.1 

1050 

1.42 

1.59 

-25.1 

-5.7 

1100 

0.00 

i.no 

-3  3.4 

2  33 

26 

-5.4 

DRAG  ROCK. 

WT.  0.049 

GRAMS 

PCT.  OR  AG  CHANGE  /  ( DEG.  YAwl**2 

2. 12 

RANGE 

HEIGHT 

TOF 

ANG  OF  FAIL 

V  ENT  RlJY 

om/cipcr.  imag) 

M 

M 

see 

MILS  M/btC  JOUL.S 

m/SLC/pct 

0 

0.00 

o.ou 

2.7 

66?  1 

L647 

0.0 

0 

0.00 

0.00 

2.7 

L66?  1 

L244 

0.0 

50 

0.1  3 

0.03 

2.6 

629  ! 

LI  94 

-0.3 

100 

0.?5 

0.06 

2.4 

595  * 

1145 

-0.7 

is° 

0.36 

0.09 

^•2 

.563  1 

1093 

-1.0 

200 

0.4  7 

O.li 

2.0 

.530  I 

1497  1 

L052 

-1.3 

250 

0.56 

9.16 

I*  7 

LOO  7 

-1.6 

300 

0.64 

0.19 

1.5 

465 

96  3 

-1 .9 

.350 

0.71 

0.23 

1.3 

433 

921 

-2.2 

W 

Ml 

Ml 

&:8 

401 

[369 

flfiO 

840 

-2.6 

-2.9 

500 

0.85 

0.34 

0.5 

L  338 

801 

-3.1 

550 

0.87 

0.37 

0.? 

L306 

763 

-3.4 

600 

0.8  8 

0.41 

-0.1 

L275 

72  7 

-3.7 

650 

0.87 

0.45 

-0.4 

L244 

691 

-4.0 

700 

750 

0.H5 

0.4  9 

-0.  7 

[213 

657 

-4.3 

0.81 

0.53 

-1.1 

103 

624 

-4.6 

800 

0.  76 

0.58 

-1.5 

152 

592 

-4.0 

850 

0.68 

0.62 

-1.8 

Ll?| 

561 

-5.1 

900 

0.59 

0.67 

-2.2 

092 

531 

-5.4 

93C 

6.47 

0.71 

-2.7 

.063 

502 

-5.6 

1000 

0.34 

0.7fc 

-3.1 

034 

475 

-*..0 

1050 

0.18 

0.81 

-3.6 

L005 

449 

-6.  1 

lieu 

0.00 

0.  b6 

-4.1 

976 

42  2 

-6.3 

513 


SC-1-23 


r vpr  sc 

1 

CALIBER 

5.5b  MM  AVERAGE 

DENSITY 

4.08  GRAMS/CC. 

pro  j  •  «r 

u.901  GR  AMS 

PROJ.  DU.  3.81 

MM 

IMPULSE 

i  2.1  LD.  SEC. 

DRAG  ROCK. 

MT.  0 

.000  GRAMS 

CHG.  MT.  4.97  GRAMS  SABOT 

NT.  0.292  GRAMS 

(MIST  KATE 

NA 

HCT.  DRAG  CHANGE 

/  IOEG.  YAW) **2  0.74 

RANGt 

M 

HE IGHT 
M 

TOF 

SEC 

ANG  OF  FALL  V 

MILS  M/SEC 

ENERGY 

JOULES 

OlVl/DlPCr.  UR 
M/SEC/PCT 

0 

0.00 

0.00 

5.0  l 

844 

2027 

0.0 

0 

0.00 

0.00 

5.0  1 

844 

1531 

0.0 

5l) 

0.24 

0.0  3 

4.1)  1 

773 

1415 

-0.7 

too 

0.4  7 

0.06 

4.6 

701 

1304 

-1.4 

150 

0.70 

0.09 

4.5 

630 

119b 

-2.2 

200 

0.9  L 

0.  12 

4.  3 

55B 

1 09  J 

-2.9 

250 

1.12 

0.  15 

4.0 

485 

994 

-3.6 

100 

150 

1.31 

1  .49 

0.  19 
0.22 

3.6 

3.5 

412 

339 

$98 

607 

-4.4 

-5.1 

400 

1.60 

0.26 

3.2 

265 

*21 

-5.9 

450 

1.8  2 

0.30 

2.9 

191 

638 

-6.7 

500 

550 

1.9  6 
2.07 

0.34 

0.39 

fr? 

116 

040 

461 

488 

-7.5 
-H.  3 

500 

2.17 

0.44 

1.6 

965 

419 

-9.0 

650 

2.24 

0.49 

1.0 

889 

356 

-9,9 

700 

2.20 

0.55 

0.3 

813 

298 

-  10.6 

750 

2.28 

0.62 

-0.5 

7  38 

245 

-11.4 

800 

2.24 

0.69 

-1.5 

663 

198 

-12.0 

850 

2.14 

o.  n 

-2.H 

588 

156 

-12.7 

900 

1.9  1 

0.86 

-4.4 

516 

120 

-13.1 

950 

1.71 

0.96 

-6.0 

448 

90 

-11.3 

1000 

1.3  3 

l.un 

-9.5 

385 

67 

-13.1 

1050 

l  too 

0.7  7 

0.00 

-13.5 
- 18  •  6 

331 

296 

49 

40 

-15:1 

DRAG  RUCK. 

hT.  0.049 

GRAMS 

MCI.  DRAG  CHANGE  / 

(DEG.  YAW) **2  2.12 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

C(V>/D(PCr.  I.-KAG) 
M/SCC/Pl.T 

M 

M 

SLC 

MILS  M/SFC 

JOllUS 

0 

0.00 

0.00 

2.1  1 

[844 

2027 

0.0 

0 

o.ou 

0.00 

2.1 

1 844 

1511 

0.0 

50 

0.10 

0.03 

2.0 

1809 

1473 

-0.3 

100 

150 

0.20 

0.28 

0.06 

0.08 

1:9 

1775 

1741 

1  ill 

200 

0.36 

0.11 

i.5 

i  706 

1309 

-1.4 

25U 

0.44 

0.14 

I.  3 

1673 

-1.7 

300 

0.50 

0.17 

1.2 

.639 

If  06 

-2.0 

350 

0.55 

0.20 

1.0 

1606 

1157 

-2.3 

400 

0.60 

0.23 

0.8 

573 

-2.6 

450 

0.6  4 

8:11 

0.6 

540 

106 ) 

-2.9 

500 

0.66 

0.3 

507 

iota 

-3.1 

550 

0.68 

0.33 

0.  f 

475 

974 

-3.6 

bOO 

0.68 

0.  37 

-0.  1 

443 

931 

-  1.9 

650 

0.60 

0.40 

-0.4 

410 

809 

849 

-4.2 

700 

0.66 

0.44 

-0.6 

370 

-4.5 

750 

0.6  3 

0.48 

-0.9 

347 

010 

-4.7 

800 

0.5  8 

0.51 

-1.2 

315 

772 

-5.0 

850 

0.52 

0.55 

-1.5 

284 

735 

-5.  3 

900 

0.45 

0.59 

-1.8 

-2.  1 

253 

699 

-5.6 

950 

0.36 

0.63 

222 

665 

-5.9 

1000 

0.2d 

0.6/ 

-2.4 

191 

631 

-6.  1 

1050 

0 . 1  4 

0.72 

-2.8 

161 

599 

-6.4 

1100 

o.oo 

0.76 

-3.2 

130 

568 

-6.6 

S14 


SC-1-24 


T VPt  SC  l  CALIBER  5.56  MM  AVERAGE  DENSITY  4.08  G KAMS/CG. 


PROJ.  » I 

1.095  GRAMS 

PROJ. 

01  A.  4 

.06  MM 

IMPULSE 

0«t<  LB*  5  E  L  • 

URAC  ROCR. 

NT.  0 

.000 

GRAMS 

CHG.  NT. 

1.16  GRAMS  SABOT 

wr.  u«4*i  cum 

TWIST  RATE 

NA 

PCT.  UR AG 

CHANGE  t 

(UFO.  Y AWl **2  0.74 

RANGE 

HEIGHT 

TOF 

ANG 

OF  FALL 

M/SEC 

ENERGY 

MVI/UlMCr.  CRAG) 

M 

M 

SEC 

MILS 

JOUI-ES 

M/SCC/PGI 

0 

0.00 

C 

1.00 

15.4 

1383 

12  > 

0.0 

0 

0.00 

C 

1.00 

15.4 

1383 

10*  7 

O.G 

60 

0.75 

0.04 

16.1 

1314 

948 

-C  .  7 

10U 

1  .  4  it 

C 

>.08 

14.  b 

1245 

H  4b 

-1.4 

16b 

2.20 

c 

1.  12 

14.5 

1175 

756 

-2.1 

2CJU 

2.9  L 

c 

).  16 

14.1 

1105 

66d 

-2.8 

2  60 

1.5  9 

c 

) .  2  1 

1 

J.b 

1034 

686 

-3.5 

300 

4.25 

c 

1.2b 

.1 

964 

508 

-4.2 

360 

4 .88 

c 

1.31 

2.6 

893 

4  16 

-4.0 

400 

5.49 

c 

1.  37 

1.9 

B  22 

370 

-4.7 

4  50 

6.06 

c 

>.43 

1.1 

761 

m 

-6.4 

500 

6.68 

c 

>.60 

0.1 

660 

-  7.0 

560 

7.0  5 

c 

>.58 

8.9 

61  1 

204 

-7.7 

600 

660 

7.46 

7.7b 

0.67 

0.77 

7.4 

6.6 

IM 

-8.2 

-•1.6 

700 

7.99 

c 

1.88 

2.9 

415 

94 

-8 . 7 

750 

fl.Oo 

i.Ol 

- 

0.4 

359 

71 

-8.6 

800 

7.94 

j 

l.  lb 

- 

4.9 

117 

9!. 

-7.6 

850 

7.58 

1 

1.32 

-1 

0.4 

289 

46 

-5,6 

900 

6.92 

L .  50 

“4 

6.9 

264 

lb 

-4.6 

950 

5.91 

1 

l.  70 

-2 

4.8 

J42 

1. 

-4.4 

1000 

4.40 

] 

i.92 

-1 

^  •  1 

27 

—  4 . 1 

1050 

2.54 

\ 

!.  16 

-45.4 

2oi 

22 

-4.2 

1100 

0.00 

1 

>.42 

-68. B 

184 

19 

-4.1 

ORAG  ROC.R.  wT.  0.059  GRAMS 


1'CT.  uRAo  CHANGE  /  IDrC.  V  AN  I **2  2.12 


RANGE 

M 


HEIGHT 

M 


rot 

SEC 


ANv.  OF  FALL 
MILS 


V 

M/SEC 


ENTRuV 

JUUUS 


U<  Vl/UIRGr.  fiRAGl 

m/sfl/pu 


0 

0 

50 

100 

150 

200 

250 

$88 

400 

450 

600 

650 

700 

750 

BOO 

850 

900 

950 

00 

50 

100 


1 f 

I? 


0.00 

0.00 

0.20 

0.18 

3.55 

o./o 

0.84 

Q.»* 
.0  r 
.16 
.24 
.29 
.32 
.34 
.13 

:il 

: 

: 

8:$8 


4.  i 

4.1 
3.8 
3.0 

3.1 
3.0 

.7 
.  3 
.0 

•  tt 

•  / 
0.0 
-  4 

1 

0.0 
'  .0 
•  b 

2.1 

i: 

i:1 

5.4 

6.2 


-8 

-0 


\IV 

1002 

969 

916 

8h 

834 

796 

759 

ih 

643 

620 

90b 

597 

62;i 

4  99 
4  7i 
446 
420 
196 

itt 


0.0 

0.0 

•0.3 

*0.6 

-0.9 

-1.2 

-1.4 

:i:i 

:kl 

-3. 

-3. 

-3.9 

-3.7 

-4.0 

-4.2 

-4.4 

-4.6 

~A:i 

-6.2 

-4.4 


515 


SC-1-25 


TYPE  SC 

l 

CALIBER 

5.56  MM 

AVERAGE 

OENSITY 

4.08  GRANS/tC. 

proj.  wr 

1.095  GRAMS 

PROJ.  01  A.  4 

.06  MM 

IMPULSE 

1.2  LB.  SEC. 

DRAG  RUCR. 

WT.  0 

.000 

GRAMS 

CHG.  MT. 

2.40  GRAMS  SABOT 

MT.  0.251  GRAMS 

1WI5T  KATE 

NA 

PCT.  OR AG 

CHANGE 

/  (DEG.  VAH>*#2  0.74 

RANGfc 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

D(V)/0(PCT.  DRAG) 

M 

M 

StC 

MILS 

M/SEC 

JOULES 

M/SbC/PCT 

U 

0.0  0 

1 

3.00 

7.9 

1608 

1742 

0.0 

0 

0.00 

( 

2.00 

7.9 

1608 

1416 

0.0 

*U 

0.19 

0.01 

7.  7 

1540 

1299 

- 

-0.7 

100 

0. 7o 

0.U6 

7.  * 

1473 

1187 

-1.4 

ISO 

1.12 

1 

3.10 

7.1 

1404 

1079 

-2.1 

/Oil 

1.4U 

< 

3.14 

7.0 

1135 

976 

-2.0 

2*0 

100 

1.82 

2.14 

8:11 

6.  7 

6.4 

ltit 

878 

784 

-3.5 

-4.2 

no 

2.4 

D.26 

6.0 

1126 

69* 

-4.9 

400 

2.71 

3.10 

*.6 

(056 

611 

- 

-5.6 

4*0 

1.0  0 

3.15 

5.1 

90S 

532 

-6.3 

*00 

1.24 

3.41 

4.6 

914 

45b 

-7.1 

*50 

1.46 

3.46 

3.9 

844 

390 

-7.8 

600 

3.6  i 

3.52 

3.1 

7  73 

327 

-8.5 

650 

1.77 

3.59 

i:i 

702 

270 

-9.2 

700 

3»8u 

3.67 

632 

219 

-9.8 

750 

1.89 

3.7* 

-0.3 

563 

174 

-10.4 

aOO 

l.dl 

3.  »** 

-2.1 

496 

135 

- 

10 .8 

R5-, 

1.6b 

3. 95 

-it, t* 

4  34 

103 

—  ( 

,0.9 

500 

1.40 

1.00 

-t.b 

Mb 

77 

- 

.0.8 

9*0 

2.9  5 

1.22 

-11.6 

327 

59 

- 

,0.0 

1000 

2.26 

1.3H 

-16.0 

297 

4b 

-7.9 

10*0 

1.10 

1.56 

-23.0 

m 

40 

-6.0 

1100 

0.00 

1.73 

-30.4 

34 

-5.4 

OKAii  HULK.  Mr.  O.059  CRAMS  PCI.  DRAG  CMANGl  /  (OCC.  YAW)**2  2.12 


RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

V  ENERGY 

OIVI/OIPCT.  [IK AG  1 
M/StC/PCT 

M 

M 

StC 

MILS  M/SEC  J01ILLS 

0 

0.00 

0.00 

2.9  1 

1608  j 

1742 

0.0 

0 

0.00 

0.00 

2.9 

1608  j 

[416 

0.0 

50 

0.14 

0.01 

2.7  1 

1577  1 

[361 

-0.3 

100 

0.26 

0.06 

2.5  I 

1546  ] 

30u 

-U.6 

150 

0.18 

o.  ia 

2.3  i 

1*16  1 

25b 

-0.9 

200 

0.49 

0.13 

2.0  1 

1486  1 

[206 

-1.2 

250 

0.*9 

0.  16 

1.8  1 

1455  1 

[156 

-1.5 

300 

0.6/ 

0.20 

1.6  i 

425 

108 

-l.b 

350 

0.74 

0.23 

1.3  1 

395 

.062 

-2.1 

400 

0.81 

0.27 

1.1  1 

1366  1 

[016 

-2.4 

4  90 

0.86 

0.31 

o.b  1 

tivl 

972 

-2.7 

*00 

550 

0.89 

0.91 

0.34 

0.  38 

8:1  ! 

929 

888 

-2.9 

-3.2 

600 

0.92 

0.42 

-O.l  J 

L249 

847 

-3.5 

650 

0.91 

0.46 

-0.4 

1220 

808 

-3.7 

700 

0.(19 

0.50 

-O.b 

191 

770 

-4.0 

750 

0.84 

0.5* 

-1.1 

163 

7h 

-4.3 

800 

0.73 

0.59 

-l.* 

t|34 

697 

-4.5 

850 

0.71 

0.64 

-1.9 

1106 

662 

-4.8 

900 

0.61 

0.68 

-2.3 

(4? 

-5.0 

950 

0.4  9 

0.73 

-2.8 

051 

-5.2 

1000 

0.3* 

0.78 

-3.2 

1026 

566 

-5.4 

10*0 

0.19 

0.83 

-3.  7 

997 

536 

-5.7 

1100 

0.00 

0«dB 

-4.2 

9  70 

507 

-5.9 

516 


SC-1-26 


AVtKAGE  DCNS1IY  4.08  GKAMS/CC 


TYPE  SC  l  CAllbkH  5.56  MM 


PROJ.  Mf  ,1.095  GRAMS  PROJ.  0(A.  4.06  MM  IMPULSE  2.1  LB.  SEL. 


DRAG  ROCK. 

mT.  0. 

000  GRAMS 

CHC«  to  T  •  4*1 

96  GRAMS  SABOT 

mT.  0.253  GRAMS 

TWIST  MATE 

NA 

PCT.  DRAG  CHANGE  / 

(tlkG.  YAW)**2  0.74 

RANGE 

Hkl&HT 

Tor 

ANi;  OF  FALL 

V 

ENTRO Y 

Um/tMMCT.  ORi 

M/src/pi.T 

M 

M 

stc 

MILS  1 

3/SEC 

JOULES 

U 

o.ou 

O.OU 

4.6  1 

1812 

221  i 

0.0 

u 

0.00 

0.00 

4.6  1 

1812 

1798 

o.u 

So 

0.22 

0.01 

4.4  1 

1  745 

1668 

-0.7 

100 

0.4  3 

O.Ofi 

4.2  1 

1678 

154* 

-1.3 

iso 

0.64 

0.09 

4.0  1 

1611 

1421 

-2.0 

?(J0 

0.0  3 

0.  1  2 

i.o  i 

1544 

1305 

-2.7 

250 

1.02 

0.15 

3,6 

476 

1192 

-1.4 

100 

1.19 

0.19 

1.4 

1407 

1084 

-4.1 

150 

.15 

0.22 

3.1 

1339 

9H1 

-*♦.8 

400 

1.50 

0.26 

2.8 

1269 

882 

-3.5 

4  50 

..61 

0.30 

2.5 

200 

78d 

-6.3 

500 

1.75 

0.15 

2.  1 

11 30 

699 

-7.0 

550 

1.H5 

0.  19 

1.7 

1059 

614 

-7.7 

600 

1.9  1 

0.44 

1.2 

989 

535 

-’1,6 

650 

1.9a 

0.49 

0.  7 

918 

461 

-9.2 

700 

2.00 

0.56 

o.o 

84  7 

39  3 

-9.9 

75  0 

1.99 

O.hl 

-0.7 

776 

3  30 

-10.6 

POO 

1.94 

0.68 

-1.6 

705 

2  72 

-11. 1 

8  50 

1.84 

0.75 

-2.8 

635 

221 

-11.9 

900 

•6a 

0.64 

-4.  1 

566 

Ire 

-12.6 

950 

1.44 

0.91 

-5.9 

499 

137 

-12.9 

100'. 

1.10 

1.04 

-8.2 

436 

104 

-13.0 

1050 

0.64 

1.15 

-11.2 

378 

7h 

-12.8 

1100 

0.00 

1.30 

-15.3 

129 

69 

-11.9 

ORA(i  RDCR. 

nT.  0.069 

GRAMS 

PCT.  ORAG 

CHANGE  / 

((JPG.  Y  AM  )  2  2.12 

RANGE 

HEIGHT 

TUP 

ANG  OP  FALL 

V 

PNPRyY 

U(V)/n(PCT.  l; 

M 

M 

SLC 

MILS 

M/SEC 

JCUL.-S 

M/SCC/PoT 

0 

0.00 

0.00 

2.2 

1812 

2213 

0.0 

0 

50 

0.00 

O.IQ 

0.00 

0.03 

2.2 

2.0 

1812 

1780 

1798 

173  3 

0.0 

-0.3 

100 

0.20 

0.06 

1.9 

1748 

1671 

-0.6 

150 

0.29 

0.09 

1.7 

1716 

1609 

-1.0 

200 

0.3  7 

0.11 

1.5 

1684 

1550 

-1.3 

250 

0.44 

0.14 

t.  3 

1653 

1491 

-1.6 

300 

0.50 

0.18 

1.2 

162  1 

1415 

-1.9 

350 

0.56 

0.21 

1.0 

1590 

13  79 

-2.2 

400 

0.60 

6.24 

0.8 

1554 

UR 

-2.5 

450 

0.64 

0.27 

0.6 

1529 

-2.8 

500 

0.67 

0.30 

0.3 

1498 

1222 

-3.0 

550 

0.6  8 

0.34 

0.1 

1468 

117* 

-3.  J 

600 

0  .b  9 

0.37 

-0. 1 

1438 

1124 

-3.6 

650 

0.68 

0.41 

-0.4 

1407 

1077 

-1.9 

700 

0.66 

0.44 

-0.6 

1378 

1031 

-4.2 

750 

0.63 

0.48 

-0.9 

1 34H 

936 

-4.4 

800 

0.58 

0.52 

-1.2 

1318 

943 

-4.7 

850 

0.5  2 

0.56 

-1.5 

1289 

901 

-5.0 

228 

0.45 

0.39 

-1.0 

1260 

860 

-5.2 

950 

0.36 

0.63 

-2.1 

1231 

820 

-■>.5 

1000 

0.26 

0.68 

1202 

781 

-  J.fl 

1050 

0.14 

0.72 

-2.8 

1173 

744 

-6.0 

1100 

0.00 

0.  76 

-3.2 

1145 

7Cd 

-6.2 

517 


SC-1-27 


TV  PI 


SC  I 


CAL  IBCR 


PROJ.  WT  Hall!)  GRAMS 
PRA(  RUCK.  hT.  0.000  GRAMS 


TWIST  RAT  E 


NA 


'j.5o  MM  AVERAGE  UENSITV  A. 08  GRAMS/CL. 

PKOJ,  01  A.  A«I2  MM  IMPUt.SE  O.t*  LG.  SfC. 
CHG.  WT.  1.28  GRAMS  SABOT  MT.  0.220  GRAMS 
MOT.  UR AG  CHANGE  /  (DEG.  YAM  1**2  0. /A 


RA-JGl 

V 


0 

o 

5U 

100 
ISO 
<'00 
?5o 
100 
ISO 
400 
4  00 

soo 
0  00 
600 
600 
700 
700 
ROO 
850 
000 
950 
1000 
1050 
I  100 


he  ir.iir 

tor 

ANG  Of  1  ALL 

V 

M 

SlC 

MILS 

M/SEC 

0.00 

0.00 

16.7 

1296 

0.0  0 

0.00 

16.7 

1290 

0.8  1 

0.04 

16.4 

1233 

1.61 

0.08 

16.1 

1167 

2.39 

0.13 

15.7 

1101 

3.1  J 

0.17 

15.2 

1035 

3.0  1 

0.22 

14. h 

96  H 

4.6  l 

0.28 

14.2 

902 

5.29 

0.31 

13.5 

835 

5.94 

G.4U 

12.7 

768 

6.5  4 

0.4ft 

11.6 

70  2 

7.10 

0.54 

10.  7 

634 

7.e>U 

0.62 

9.3 

571 

8.0  2 

9.71 

7.6 

508 

8.14 

0.82 

5.4 

44  8 

M.5  5 

0.94 

2.5 

392 

8.59 

1.03 

-1.2 

142 

8.42 
8.0  0 
7.27 
6.  I  H 

4 .6  0 

2.6  3 

o.oo 


n 

.40 
.58 
.7tt 
2.00 

\:lo 


-6.0 

“11.7 

-18.5 

-26.5 

-36.0 

-47.2 

-60.5 


308 

283 

261 

240 

220 

m 


0.0 

0.0 

-0.7 
-1.3 
-2.0 
-2.7 
-3.3 
-4.0 
-4.7 
-5.  1 
-6.0 
-6.6 
-7.2 
-7.6 
-7.9 
-7.9 
-I.  7 
-6.3 
-4.  1 
-4.2 
-4.1 
“4.0 
-4.0 
-3.9 


>*(i  Ro  C R  ■ 

w!«  0.071 

GRAMS 

PCT .  DRAG  CHANGE  / 

1080.  YAMI**2  2.12 

RANGt 

HEIGHT 

TOW 

ANG  OF  FALL 

V 

ENERGY 

C(Vi/U(PCr.  i; 

h 

M 

str. 

MILS  M/SEC 

JOULES 

M/SEC/ PUT 

0 

0.00 

0.00 

4.6 

L29B 

1294 

0.0 

0 

0.00 

0.00 

4.6 

1298 

1108 

0.0 

50 

0.22 

0.04 

4.  3 

12  71 

1061 

-0.3 

100 

0.43 

0.08 

4.0 

L244 

1016 

9  72 

-0.5 

15U 

0.62 

0.12 

3.7 

[217 

-0.0 

200 

0.79 

0.16 

3.3 

L 190 

929 

-1 . 1 

250 

0,9  5 

0.20 

3.0 

1163 

887 

-1.3 

ffl 

1.0  i 

1.21 

0.25 

0.29 

2.6 

2.2 

till 

846 

807 

-1.6 

-1.8 

400 

1.31 

0.34 

1.8 

[oh* 

769 

-2.1 

450 

1.3* 

0.38 

1.4 

1059 

732 

-2.3 

500 

1.45 

0.43 

0.9 

L033 

69  7 

-2.5 

550 

1.49 

0.48 

0.4 

[ooa 

663 

-2.8 

600 

1.50 

0.53 

-0.1 

983 

629 

-3.0 

650 

1.4  9 

0.58 

-0.6 

956 

597 

-3.2 

700 

1.45 

0.64 

-1.2 

933 

56  7 

-3.4 

750 

1. 38 

0.69 

-1.8 

909 

5  37 

-J.  7 

800 

1.29 

0.75 

-2.4 

885 

508 

-1.9 

850 

1.16 

0.80 

-3.0 

661 

480 

-4. 1 

900 

1.00 

0.86 

-3.7 

037 

454 

-4.2 

950 

0.0  l 

0.92 

-4.‘i 

814 

429 

-4.4 

1000 

0.58 

0*98 

-5.2 

791 

404 

-4.6 

1050 

0.31 

1.05 

-6.1 

760 

301 

-4.8 

1100 

o.ou 

l.ll 

-6.9 

745 

358 

-•>.0 

S18 


SC-1-28 


TYPt  SC 

1 

CALIBER 

6.56  MM 

average 

DENSITY  4.08 

GKAMS/Cl.. 

PRO  J.  WT 

1.115  GRAMS 

PROJ.  01  A. 

4.12  MM 

IMPULSE  1.2 

LH.  SEC. 

DRAG  RUCK. 

wT.  0 

.000  GRAMS 

CHG.  wr. 

2.29  GRAMS  SABOT  WT.  0 

.220  GRAMS 

TWIST  RATE 

NA 

PCT.  ORAG 

CHANGE  / 

(OEG*  Y AW ) **2 

0.74 

RANGE 

HEIGHT 

TOF 

ANG  OF  TALL 

V 

ENfKGY  nm/UIPCT.  t.'RAG) 

M 

M 

stc 

MILS 

M/SEC 

JOULCS 

M/SEC/PCT 

U 

0.00 

0.00 

8.1 

1541 

1828 

0.0 

0 

0.00 

0.00 

a.  l 

1541 

1566 

0.0 

50 

0.39 

0.01 

7.9 

1479 

1439 

-0.6 

100 

0 . 7  tl 

0.07 

7.  7 

14  15 

1317 

-1.1 

150 

1.15 

0.  10 

7.4 

1  350 

1  199 

-1.9 

200 

1.5  0 

0.14 

7.  1 

1285 

1  08  7 

-2.6 

Wo 

*:!? 

8:1! 

6.8 

6.4 

Hi" 

979 

876 

-3.3 

-3.9 

150 

2. 48 

0.27 

6.0 

1086 

779 

-4.6 

400 

450 

2.77 

1.04 

*:H 

5.6 

5.1 

1022 

955 

687 

600 

-5.  1 
-6.0 

500 

3.2  7 

0.42 

4.5 

889 

519 

-6 . 7 

550 

1.4  8 

0.48 

1.6 

822 

444 

-7.3 

600 

1.65 

0.64 

3.0 

765 

175 

-n.o 

650 

3.78 

0.61 

2.0 

689 

312 

-8.6 

TOO 

3.86 

0.69 

0.9 

621 

256 

-9.2 

750 

3.88 

0.77 

-0.6 

559 

205 

-9.  7 

HOO 

1.81 

0.87 

-2.4 

496 

162 

-10. 1 

850 

1.65 

0.96 

-4.  7 

417 

126 

- 1 U  ,  3 

900 

1.15 

1.  10 

-7.7 

182 

96 

-10.2 

950 

2.8  9 

1.24 

-11. fa 

134 

73 

-  ».7 

1000 

1050 

2.21 

1.40 

-16.6 

103 

60 

-7.9 

1.26 

1.57 

-22.6 

279 

51 

-6.0 

1100 

0.00 

1.76 

-29.5 

2  66 

43 

-9.2 

ORAG  RDCR. 

WT.  0.071 

GRAMS 

PCT.  DRAG  CHANGE  / 

IOFG.  YAW ) **2  2.12 

RANGE 

HC1GHT 

TOE 

ANG  OF  FALL 

V 

ENERGY 

D(V)/U(PCr.  DRAG) 

M 

M 

SEC 

MILS  M/SFC 

JOULES 

P/Si-C/P(  1 

0 

0.00 

0.00 

1.1  ] 

1543 

1828 

0.0 

0 

0.00 

0.00 

l.l  1 

L  541 

1566 

0.0 

50 

0.16 

0*03 

2*9 

l  5 14 

1507 

-0.3 

100 

0.28 

0.07 

2.7 

I486 

1450 

-0.6 

150 

0.4  1 

0.10 

2.4 

1468 

1195 

-0.8 

200 

0.52 

0.13 

2.2 

429 

1340 

-l.l 

250 

0.63 

0.17 

1.9 

1401 

1287 

-1.4 

300 

0.72 

0.21 

1.7 

1373 

1230 

-1.7 

350 

0.80 

6.24 

1.4 

1  345 

1185 

-1.9 

400 

0.86 

0.28 

l.l 

1318 

1116 

-2.2 

450 

0.91 

0.32 

0.8 

1290 

1089 

-2.5 

500 

0.96 

0.36 

0.5 

1261 

1042 

-2.7 

550 

0.97 

0.40 

0.2 

L216 

99  7 

-3.0 

600 

0.98 

0.44 

-0.1 

1209 

993 

-1.2 

650 

0.97 

6.48 

-0.5 

LI  82 

911 

-  3.6 

700 

0.94 

0.52 

-0.8 

1156 

869 

-1.7 

750 

0.90 

0.67 

-1.2  ] 

1129 

829 

-4.0 

UOO 

0.84 

0.61 

-1.6 

L 1 02 

790 

-4.2 

850 

0.76 

0.66 

-2.0  1 

L07b 

753 

-4.4 

900 

0.66 

0.71 

-2.6 

1050 

717 

-4.6 

950 

0.52 

0.75 

-3.0 

1025 

681 

-4.9 

1000 

0.3  7 

0.80 

-3.4 

999 

648 

-4.1 

1050 

0.20 

0.05 

-4.0 

974 

616 

-'>.3 

1100 

0.00 

0.91 

-4.5 

949 

58  3 

-5.5 

519 


SC-1-29 


TYPE  SC  l  CALIBER 

PKOJ*  Ht  1.315  GRAMS 
OR  All  RDCR.  wT.  0.000  GRAMS 
TWIST  RATI:  NA 


5.56  MM  AVERAGE  DENSITY  A. 08  GKAMS/CC. 

PROJ*  DIA.  A. 32  MM  IMPULSE  2.1  LB.  SEC. 
CHG.  Wl.  4.73  GRAMS  SABOT  WT.  0.220  GRAMS 

PCT.  DRAG  CHANGE  /  (DEG.  YAW>**2  0.T4 

4 


RANGfc 

FttlliHI 

TOF 

ANG  OF  FALL 

V 

ENFR6Y  U (  VI  y0  (PCT .  CRAG) 

M 

M 

SEC 

MILS  M/SfcC 

JOULfcS  M/SfcC/ P*.  T 

0 

0.00 

0.00 

4.4  J 

L  774 

2416 

0.0 

U 

0.00 

0.00 

4.4  1 

L  774 

2070 

0.0 

5U 

O.l  l 

0.03 

4.2  1 

L  711 

1926 

-0.6 

100 

0.4  1 

0.06 

4.0 

1640 

i  m 

•1.3 

ISO 

0.61 

3*09 

3.8 

1585 

•1.9 

200 

0.79 

3.12 

3.6 

1521 

1522 

-2.5 

250 

0.97 

8: » 

3.4 

1457 

1397 

■3.2 

300 

1.1  3 

3.2 

1393 

1276  -1.9 

350 

l  .2  d 

0.23 

2.9 

1328 

1160 

-4.4 

400 

1.42 

0.27 

2.6 

1263 

1049  -4.2 

450 

1.54 

0.31 

2*3 

1198 

943 

-4.9 

500 

1.65 

0.35 

1.9 

1132 

842 

-6.6 

550 

1.73 

0.39 

1.5 

1066 

747  -7.3 

600 

l  .00 

0.44 

1.0 

999 

657  -8.0 

650 

1.04 

0.60 

0.5 

933 

572 

-0.7 

700 

1  .05 

0.65 

-0.1 

066 

493  -9.3 

750 

1.0  3 

0.61 

-0.9 

799 

420  -1 

10.0 

.too 

1.70 

0.68 

-l.  7 

732 

353  -] 

10 .7 

050 

1.67 

0.75 

-2.7 

666 

292  -i 

11.3 

000 

1.52 

0.03 

-4.0 

601 

230  - 

11.8 

9  50 

1.29 

0.91 

-5.6 

637 

190  -1 

12.3 

1000 

0  .9  <1 

1.01 

-7.5 

475 

149  -1 

12.6 

1050 

0.5  6 

1.13 

-18:8 

417 

115  - 1 

12.6 

1100 

0.00 

1.25 

364 

87  -] 

12.3 

DR  Mi  ROCK. 

wT.  0.071 

GK  AM  S 

PCT.  DRAG 

CHANGE  /  ( l)EG.  YAW)**2 

2.12 

RANGE 

HE  (GHT 

TOF 

ANG  OF  FALL 

V  ENFRGY 

0(V)/D(PCT.  DRAG) 

M 

M 

SIC 

MILS 

M/SEC  JOULES 

M/SFC/PCT 

ii 

0.00 

0.00 

2.2 

1774  ; 

>416 

0.0 

0 

0.00 

0.00 

2.2 

1774  i 

2070 

(  .0 

50 

0.1  l 

0.03 

2.1 

1744 

L999 

-0.3 

ICO 

0.20 

0.06 

1.9 

1714 

L930 

-0.6 

150 

0.30 

0.09 

1.7 

1684 

1863 

1797 

-0.9 

200 

0.3  0 

0.12 

1.6 

1655 

-1.2 

250 

0.44 

0.15 

1.4 

1625 

L732 

-1.5 

300 

0.52 

0.18 

1.2 

1596 

1670 

-l.b 

350 

0.47 

0.21 

1.0 

1567 

L609 

-2.0 

400 

0.62 

0.24 

0.8 

1538 

1549 

-2.3 

4  50 

0.64 

0.27 

0.6 

1509 

1491 

-2.6 

400 

0.6H 

0.31 

0.3 

1481 

1452 

1434 

-2.9 

540 

0.69 

0.34 

0.1 

1378 

-1.  1 

600 

0.70 

0.38 

-0.1 

1424 

ii$2 

-3.4 

650 

0.69 

0.41 

-0.4 

1396 

-3.7 

700 

0.6  7 

0.45 

-0.7 

1360 

1220 

-3.9 

750 

0.64 

0.49 

-0.9 

1340 

1170 

-4.2 

000 

0.59 

0.42 

-1.2 

1312 

1122 

1074 

-4.4 

850 

0.5  3 

0.56 

-1.5 

1204 

-4.7 

900 

0.46 

0.60 

-l.tt 

L028 

983 

-4.9 

950 

0.3  7 

0.64 

-2.1 

1230 

-5.2 

1000 

0.26 

0.68 

-2.5 

1203 

939 

-4.4 

1050 

0.1  4 

0.72 

-2.8 

1176 

897 

-5.6 

1 100 

O.OJ 

0.77 

-3.2 

1149 

856 

-4.9 

520 


SC- 1-30 


rrf’i  sc 

1 

CALibCR 

6.56  MM 

AVER  AT, C 

DENSITY 

4.08  GRAMS/CI.. 

proj.  hr  . 

1.562  GRAMS 

PROJ.  01  A. 

4.57  MM 

IMPULSE 

0  •<>  L  H  • 

drag  ROCK. 

«T.  0 

.000 

GRAMS 

CHG.  WT. 

1.20  GRAMS  SAbOT 

w  T»  u 9  17S  GK 

T W  1  T. T  RATE 

NA 

PCr.  DRAG 

CHANGE  / 

IL>tG.  YAW  3**2  0.74 

KANGfc 

HEIGHT 

Tor 

AN(i  OF  PALL 

V 

ENERGY 

ruvi/cipcr.  erai: 

M  /  5  r  C  /  Pc .  1 

M 

M 

SLC 

MILS 

M/SEC 

JOULES 

0 

0.00 

0.00 

18.9 

1214 

1280 

o.o 

u 

0.00 

0.00 

18.5 

1214 

1 1  5 1 

o.O 

*>0 

0.70 

0.04 

18.  2 

1162 

10  3c, 

-U.b 

100 

1 . 7H 

0.07 

1  7.8 

1090 

92  7 

-1.3 

1  50 

2.6  5 

0.  1  1 

17.  i 

1027 

>124 

-1.9 

«0u 

1.49 

0.  18 

lo.tt 

9  94 

72b 

-2.6 

250 

4.30 

0.24 

16.  1 

901 

634 

-  1.2 

300 

5.09 

0.  10 

15.6 

fl  18 

649 

-1.0 

150 

5.84 

0.36 

14.8 

775 

470 

-4.4 

40u 

6.59 

0.42 

11.9 

71.3 

397 

-5.0 

4  50 

7.21 

( 

).  50 

12.6 

69  l 

131 

-  J.6 

500 

7.8  1 

( 

)•  58 

11.6 

589 

271 

-6 . 2 

5  90 

8.14 

( 

3.6  7 

9.9 

529 

?lt> 

-6.6 

600 

8.79 

C 

).  7  7 

7.9 

4  71 

17.1 

-7.0 

b50 

9.12 

c 

3.6  8 

9.4 

417 

t  lo 

109 

-7.1 

70U 

9.3  1 

1 

1.01 

2.1 

366 

-7.2 

750 

9.1? 

i 

1.16 

-2.1 

32  5 

8  t 

-6.6 

BOO 

9.10 

! 

l.  32 

-7.3 

69 

— >.0 

8  50 

8.60 

i 

1.49 

-13.4 

59 

-4.1 

900 

7.78 

i 

1.68 

-20.5 

255 

51 

-1.9 

950 

6.9d 

1.118 

-28  •  8 

235 

43 

-3.8 

1000 

4.94 

i 

MO 

-18.6 

217 

37 

-  1.8 

1050 

2.7  8 

4 

>.34 

-jO.I 

200 

31 

-  1.7 

1100 

0.00 

i 

'.61 

-6  1.6 

185 

27 

-3.6 

URlo  RUCR. 

WT.  0.084 

GRAMS 

PCT.  DRAG 

PANG! 

HEIGHT 

Tor 

ANG  OF  FALL 

M 

M 

see 

MILS 

U 

0.00 

0.00 

5.3 

u 

0.00 

0.00 

5.3 

50 

0.29 

0.04 

4.9 

100 

0.48 

0.08 

4.6 

150 

0.70 

0.  Li 

4.2 

200 

0.90 

0.17 

1.8 

2  SO 

1.0a 

0.22 

3.4 

100 

350 

\:ii 

0.26 

0.  31 

3.U 

2.5 

400 

1.49 

0.16 

2.0 

4  50 

1.58 

0.41 

1.5 

500 

1.64 

0.4b 

1.0 

550 

I.  69 

0.51 

0.5 

600 

1.70 

0.5  7 

-0.  1 

650 

1.69 

0.6? 

-0.  / 

700 

1.64 

0.  bfl 

-l.l 

750 

1.67 

0.73 

-2.0 

800 

1.46 

0.7  9 

-2.7 

850 

1.31 

0.85 

-3.4 

900 

950 

k'A  i 

0.92 

0.98 

-4  .2 
-5.0 

1000 

0.6  5 

1.05 

-9.9 

1050 

0.35 

1.1? 

■6*  b 

1100 

0.00 

1.  19 

-7.* 

CHANCE  /  (DEO.  YAW>**2  2.1? 


V 

ENERGY 

tm/cincr. 

M/SEC 

JOULcS 

F/SEO/PC 

1214 

1280 

0.0 

1214 

1151 

0.0 

1  IH9 

1103 

-0.1 

1164 

105b 

-0.5 

1139 

lOli 

-0.7 

1114 

960 

-l  .0 

1090 

924 

-1.2 

1066 

882 

-1.9 

1041 

842 

-1.7 

1017 

803 

-1.9 

994 

769 

-2.1 

970 

729 

-2.1 

S47 

693 

-2.6 

924 

659 

-2.8 

901 

626 

-3.0 

B7H 

69  9 

-1.2 

H56 

564 

-3.4 

833 

535 

-3.6 

811 

506 

-3.7 

790 

479 

-3.9 

7b8 

453 

-4.| 

747 

427 

-4.2 

726 

403 

-4.4 

705 

180 

-4.6 

521 


SC-1-31 


IYPI  SC 

1 

CAL IBtK 

5.56  MM 

AVERAGE 

PROJ.  W  T 

1.562  GRAMS 

PROJ.  01  A. 

4.57  MM 

OR An  ROCR. 

hT.  0 

.000  GRAMS 

CHG.  Ml. 

2.  IB  GR 

TWIST  RATE 

NA 

PCI.  OR AG 

CHANGE 

RANGE 

Hf  IGH r 

Tor 

ANCi  OF  PALL 

V 

M 

M 

SEC 

MILS 

M/SEC 

0 

0.00 

0.00 

a. 5 

1475 

0 

0.00 

0.00 

0.5 

1475 

lu 

().<•  1 

O.OJ 

H.3 

1414 

lUu 

U.o  1 

0.0/ 

U.O 

1  15} 

1 5u 

1  .2  0 

0.11 

7.6 

1292 

20u 

1  .  ■>  0 

0.15 

7.4 

1230 

ISI  TV  *1.06  GKAMS/CC. 
IMPULSE  1.2  LB.  SEC. 


FNFRGY 

JOULES 


0  (  V)  /  D  C  PCI  •  UHA(i) 
M/SEC/PUT 


-5.1 
-a.i 
•  12.1 
-17.0 


nRrtO  ULCH.  nl.  0.084  GRAMS 


PCT.  NRAG  CHANGE  /  1010.  YAW)**2  2.12 


A'lGh 

HEIGHT 

TuP 

ANG  OF  T  ALL 

V 

ENERGY 

om/cipct.  1 

M 

M 

SLC 

MILS  * 

i/src 

JOULES 

M/ii:c/P(.r 

0 

0.00 

0.00 

3.4 

i4  75 

1889 

0.0 

0 

0,00 

0.00 

3.4 

475 

1699 

0.0 

5o 

o.lu 

0.03 

3.  1 

.448 

1637 

-0.  3 

lOu 

0.3  1 

0.07 

2.9 

1422 

15  76 

-o.o 

150 

0.44 

0.  10 

2.6 

1391 

1517 

-0.8 

2  0u 

0.5  7 

0.  14 

2.4 

L  369 

1460 

-1.0 

250 

0.68 

0.  18 

2.1 

1343 

1404 

-1.3 

500 

0.78 

0.22 

1.8 

1317 

1349 

-1.6 

350 

0.86 

0.25 

1.5 

1291 

129s 

-1.8 

400 

0.9  1 

0.29 

1.2 

L265 

1243 

-2.1 

4  50 

0.99 

0.  33 

0.9 

L239 

1192 

-2.3 

500 

1  .0  ) 

0.37 

0.6 

L214 

1141 

-2.5 

5  50 

1.05 

0.42 

0.2 

1189 

1095 

-2.8 

600 

1.06 

0.46 

-0.  1 

L 1  63 

104o 

-3.0 

650 

1.05 

0.50 

-0.5 

L 1  30 

1003 

-3.2 

700 

1.02 

0.55 

-0.9 

1113 

959 

-3.5 

750 

0.9  7 

0.59 

-I.  3 

L  089 

SI6 

-3.7 

800 

0.90 

0.64 

-1.6 

L  064 

8  74 

-3.9 

850 

0.8  1 

0.613 

-2.2 

1040 

B  34 

-4.  1 

900 

0.  70 

0.73 

-2.7 

LO  1 6 

795 

-4.3 

950 

0.56 

0.70 

-3.2 

992 

Z5fl 

-4.5 

1000 

0.40 

0.83 

-3.7 

968 

721 

-4  •  7 

1050 

0.21 

0.89 

-4.2 

945 

6  86 

-4.9 

LlOu 

0.00 

0.94 

-4.8 

922 
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-5.1 
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CALIBER 


*.<>6  MM 


AVERAGE  DENSITY  4. OB  GRA*S/C(.. 


PROJ.  k»r  1.562  GRAMS  PROJ.  OiA.  4.57  MM  IMPULSE  2.1  LB.  SEC. 

ORA i«  MUCH*  MT.  0.000  GRAMS  CHG.  WT»  A. SO  GRAMS  SAHOT  V*T.  0.17s  GR*F3 
fWISf  RATE  NA  PCI.  DRAG  CHANGE  /  (DEG.  YAW)**2  0.74 


RANGE 

HEIGHT 

TOP 

AND  OF  FALL 

V 

energy 

CIVI/U1MCT.  V 

M 

M 

SEC 

MILS  t 

(/SEC 

JOULES 

M/src/pt.  r 

0 

0.00 

0.00 

4.  3 

17  33 

?60a 

0.0 

0 

0.00 

0.00 

4.3 

1733 

2346 

0.0 

50 

0.2  1 

O.o  1 

4.  1 

1674 

2107 

-n.6 

inu 

0.4  l 

C.06 

3.9 

16  14 

2034 

-1.2 

l-ji; 

0.60 

0.0  9 

3.  7 

[464 

1  a  06 

-1.4 

?oo 

o./a 

0.12 

1.5 

[494 

1743 

-2.4 

?5o 

0.94 

0.  L6 

3.3 

[433 

[373 

1604 

-3.0 

3  00 

1.10 

0.19 

3.0 

1471 

-  1.7 

10(1 

1.26 

0.23 

2. a  i 

[311 

134  5 

-4.3 

40u 

1.3a 

0.2/ 

£■  • 

[250 

1220 

-4.9 

450 

i.50 

8:54 

2.1 

iiea 

ItOc 

-6.6 

500 

1.69 

I.  a 

[120 

990 

-6.2 

550 

1.67 

0.40 

1.  3 

[063 

88  i 

-6.9 

600 

1.7  1 

0.45 

0.9  1 

1001 

936 

G75 

782 

-7.5 

650 

7bo 

i:H 

0.60 

0.66 

0.  3 

-0.3 

687 

590 

-0.2 

-0.0 

750 

1.75 

0.61 

-1.0 

ni2 

514 

—  4.4 

rtOO 

1.69 

0.6U 

-l.a 

749 

4  3a 

-ID.  1 

R50 

L.'iH 

0.75 

-2.f> 

667 

366 

-10.7 

900 

1.4  ) 

0. 112 

-3.9 

625 

305 

-11.2 

950 

1.21 

0.91 

-5.4 

564 

24  3 

-11.7 

1000 

0.91 

1.00 

-7.1 

504 

194 

-12.0 

1050 

0.62 

1.11 

-9.3 

4  48 

167 

-12.2 

1 100 

0.0  0 

1.23 

-12.2 

395 

122 

-12.1 

DRAG  RUCK.  WT.  U.0R4  GRAMS 


PCT.  DRAG  CHANGE  /  (DtG.  YAw)*Y2  2.12 


RANGE 

P. 


Ht  JGHI 


ANG  OF  FALL 


M 

SEC 

MILS 

M/SEC 

0.00 

0.00 

2.  3 

1733 

G.OU 

0.00 

2.3 

1733 

0.1  l 

0.03 

2.2 

1705 

0.21 

0.06 

2.0 

1677 

O.Ji 

0.09 

l.H 

1649 

0.  39 

0.12 

1.6 

1621 

0.4  7 

o.p 

1.4 

1594 

0.63 

o.  [a 

1.2 

1566 

0.69 

0.21 

1.0 

1539 

0.64 

0.25 

0.  « 

1512 

0.67 

0.2b 

0.6 

1485 

0.70 

0.31 

0.3 

1458 

0.7  l 

0.35 

0.1 

1431 

0.  72 

o.  3a 

-0.  1 

1405 

0.71 

0.42 

-0.4 

1378 

0.69 

0.46 

-0.  7 

1352 

0.66 

0.49 

-  1 . 0 

1326 

0.6  1 

0.53 

-1.2 

1300 

0.54 

0.57 

-1.5 

1274 

0.4  7 

0.61 

-1.9 

1246 

0.3b 

0.65 

-2.  i 

12  22 

0.27 

0.69 

-2.  5 

1196 

0.14 

0.73 

-2.9 

1171 

0.00 

0.78 

-3.3 

1146 

ENERuY 

JUUlcS 


U(V)/C(PCr.  CRAG  I 
M/S.C/Muf 
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TYPL  SC  1 

CAL IBfcR 

1.56  MM 

AVERAGE 

DCNSt  TY 

4.08 

GRAMS/CC. 

PRUJ.  Hi  1 

•  840  GRAMS 

PKOJ.  0 1  A.  4 

.83  MM 

IMPULSE 

O.U 

LB.  SEC. 

OR  AO  RUCK • 

*T.  0 

.000  6RAMS 

CHG.  WT. 

1.12  GRAMS  SABOT 

WT.  0 

.141  GRAMS 

fwlOT  KATF 

NA 

PCT.  DRAG 

change 

t  (DEG.  VAW)**2 

0.74 

RANGE 

HCIGHT 

TOt 

AN6  OP  PALL 

V 

fcNERliY 

0  1 V) /U {PCT.  DRAG) 

r 

M 

stc 

MILS 

M/src 

JOULES 

M/SEC/PLT 

o 

0.00 

0.00 

21.4 

1121 

1246 

0.0 

0 

O.uO 

0.00 

21.4 

1121 

11 16 

u.o 

1u 

1.6*. 

O.Oi 

21.0 

1062 

lOJt 

—  0.6 

1  00 

2. Or, 

0.0-7 

20.6 

100  1 

R2i 

-1.2 

l  10 

3. 6  5 

0.11 

20.0 

14  3 

Bit 

-1 .8 

2  0(J 

4.0  i 

0.20 

19.4 

864 

7  la 

-2.4 

2 10 

4. ‘17 

0.26 

IR.7 

f!24 

621 

-3.0 

300 

5.H7 

0.32 

17. <7 

765 

5  3d 

-1.6 

mo 

fr.  74 

0.  3*7 

1  7.0 

705 

45a 

-4. 1 

400 

7.11 

0.46 

15.1 

64  7 

181 

-4.7 

11 6 

ft  .  3  0 

0.11 

14.0 

1 6  6 

11-7 

-i.2 

100 

fl.9>* 

0.6  3 

l  1.0 

131 

260 

-5.7 

110 

9.9  6 

0.73 

11.  0 

477 

20-7 

-6.1 

60o 

10. u  7 

o.si 

(3.6 

425 

1 6o 

-6  .  1 

1  >5o 

700 

10.*.  2 

0.  77 

5.4 

376 

tft 

-0  •  4 

10.60 

i.il 

1.4 

3  34 

-6.1 

710 

1 0  .  0 

1.27 

-3.1 

306 

86 

-4.H 

!  00 

10.21 

1.44 

“  <7  •  2 

2(34 

74 

-  3.B 

8  5o 

<7.7.1 

J.f.2 

-  ii. y 

263 

64 

-1.6 

ROD 

H.6'» 

1.h2 

-23.  7 

244 

-3.5 

<710 

7.11 

2.03 

-32.7 

227 

47 

-3.1 

1000 

1.4  ft 

2.26 

-41.2 

210 

41 

-1.4 

1010 

J.O  1. 

2.11 

-55.4 

1*71 

31 

-1.4 

1  100 

o.ou 

2  •  7H 

-6-7.  7 

l  BO 

30 

-3.3 

CK  Ai ,  RICH. 

wT,  U. 0*7*7 

GRAMS 

PCT.  OKAu 

C HANOI  / 

<060.  YAW) **2 

2.  12 

KA\Gt 

HCIGHt 

TOt 

AN6  OF  PALL 

V 

ENERGY 

OlVl/LlPLl.  I) 

M 

M 

SPC 

MILS 

M/SPC 

JOULtS 

M/SCC/H.T 

u 

0.0(7 

0.00 

6.2 

112  1 

1246 

0.0 

u 

0.00 

0.00 

6.c' 

1121 

1156 

0.0 

10 

0.21 

0.01 

5.0 

1098 

1108 

-0.2 

106 

0.5  7 

0.0-7 

1.4 

1075 

1052 

1061 

-0.1 

llu 

0.M2 

0.14 

4.9 

1  0  l  6 

-0.7 

200 

1.05 

0.19 

4.5 

1029 

9  7i 

-0.9 

250 

1.26 

0.24 

4.0 

1007 

929 

-1.1 

306 

.41 

0.29 

3.1 

965 

887 

-1.3 

350 

i.bi 

0.  34 

2.9 

96  2 

84  7 

-1.5 

400 

1.74 

0.  39 

2.4 

940 

808 

-1.8 

4  5u 

l.BI 

0.44 

1 .  ri 

919 

7/0 

-2.0 

500 

1.-72 

0.10 

1.2 

897 

7  34 

-2.2 

15u 

l.*77 

0.55 

0.6 

B  76 

699 

-2.3 

600 

1.-7  7 

0.61 

-0.  1 

855 

663 

-2.5 

610 

1.9  7 

0.67 

-6.(3 

0  J4 

6  32 

-2.7 

706 

1.-72 

0.71 

-1.5 

811 

600 

-2.9 

750 

1  >ti  3 

0.79 

-2.  3 

7*32 

569 

-3.1 

(100 

1. 70 

0.86 

-3.1 

772 

540 

-3.2 

8  50 

1.5  4 

0.92 

-4.6 

7 12 

511 

-3.4 

-700 

1.12 

0.99 

-4.9 

732 

4A4 

-1.6 

156 

l.u  7 

1.06 

-5.9 

712 

458 

-3.7 

(OOu 

0.76 

1.13 

-6.9 

691 

433 

-3.9 

1010 

0.4  t 

1.21 

-7.9 

674 

4  09 

-4.0 

l  100 

C!.(JU 

1.28 

-9.  1 

hil 

386 

-4.1 

Tm  sc 

t 

CALIBER 

5.56  MM 

AVERAGE 

DENSI TY 

4.08 

GRA«S/ CO. 

PROJ.  wf 

J.A40  GRAMS 

PROJ.  U I  A. 

4.63  MM 

IMPULSE 

1.2 

LB.  SEL. 

DRAG  RDCR* 

WT  *  0 

•000  GRAMS 

CHG.  mT • 

2.06  GRAMS  SABOT 

Ml.  0 

.141  GRAMS 

TWIST  KATE 

NA 

PCI.  DRAG 

CHANGE  / 

(OEG.  YAW) 4*2 

0.  74 

PAtJ  or 

HE IGH  T 

TOF 

ANG  OF  FALL 

V 

ENERGY 

DIVl/DIPCT.  DRAG  I 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/StC/PCI 

0 

o.uo 

0.00 

9.4 

1396 

1932 

0.0 

0 

0.00 

0.00 

9.4 

1396 

l  793 

0.0 

5U 

0.40 

0.04 

9.2 

1338 

1648 

-0.6 

1  00 

o.ou 

O.U  7 

6.9 

1280 

I50o 

-1.2 

l  SO 

1.33 

0.  11 

8.6 

1222 

1374 

-1.8 
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1.74 

0.  lb 
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l  i  b  3 
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-2.3 

/so 

2.13 

0.20 

7.8 

1104 

m 

-1.0 
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0.25 

7.4 
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-3.5 
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0.  3u 

6.9 

966 
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-4.  1 

40U 

4.19 

0.36 

6.  3 

927 
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-4.8 

4  SO 

3.49 

0.40 

5.  7 

Hb  7 

692 

-6.4 

SOU 

3.70 

0.46 

6.0 

808 

600 

-5.9 

551) 

3.99 

0.  S3 

4.  c 
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516 

“6  •  6 

600 

4.17 

0.60 

3.2 
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6  SO 

4.31 

0.67 

2.1 

6  30 
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-  7.6 

700 

4.38 

0.76 

0.7 

5  72 

101 

-11.5 

7  SO 

4.38 

0.  86 

-1.0 

516 

245 

HOU 

4.29 

0.96 

-3.1 

462 
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-H.B 

850 

4. OR 

1.07 

-S.U 
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-a. 9 
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1.72 

1.20 

-9.1 
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-8.8 
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1.14 

-13.4 

32S 

97 

-H.  1 
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2.41 

l.SO 

-Ifl.S 
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82 

-6.4 
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IlOU 

1.36 
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-24.6 

2  78 

71 
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1.86 

-31. S 

25*1 

61 

-4.6 

DRAG  ROCK. 

wr.  0.099 

GRAMS 

PC).  DRAG 

CHANGE  /  ( DEG.  YAW)**2  2.12 

RANGL 

M 
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stc 
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L 196 
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0 
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5U 
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100 
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3.2  i 
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166b 
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0.49 
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0.63 

O.IS 

2.6  l 

L297 

1545 

- 1 . 0 
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0.76 

0.19 

2.3 

1273 
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-1.2 
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0.86 

0.23 

2.0  ] 

L249 

1429 

1  371 

-l.S 
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0.96 

0.27 

1.7 

1224 

-1.7 
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1.04 

0.31 

1.4  i 
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1319 

-1.9 

450 
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l:|S 

0.  35 
0.39 

1.0  I 

0.6  I 
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1260 

1214 

-2.1 

-2.4 
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1.17 

0.44 

0.2  1 

L 1 29 

1164 

-2.6 

600 

l.l  7 

0.46 

-0.2  1 

L 106 

1116 

-2.8 
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1.16 

0.53 

-0.6  1 

L  0  8  3 
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-  3.0 
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1.13 

0.5  7 

-1.0  1 
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-  3.2 
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1.0  7 
1.00 

0.62 

0.67 
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B50 
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0.  72 

-2.4 
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89> 

-3.8 
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0.7  7 

0.77 

-2.9 
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-4.0 
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0.62 

0.82 

-3.5 

94  7 
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-4.2 
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0.44 

0.88 

-4.1 
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-4.4 
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903 

738 

-4.6 
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0.00 
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-5.3 

881 
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-4.7 
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TYPE  SC  1 

CALIBER 

6.5b  MM 
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4.08  CRAMS/CC. 

PRUJ.  Ml  1 
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“4.1 

524 


SC-1-24 


TYPE  SC 

1 

CAL1RLR 

S.36  MM 

AVERAGE 

DENSITY  4.08  GRAU5/Cc. 

PROJ.  WT 

1.840  GRAMS 

PHOJ.  01  A. 

4.63  MM 

IMPULSE  1.2  LB.  SEE. 

DRAG  RDCR. 

WT.  0.000  GRAMS 

CHG.  nT. 

2.06  GkAMS  SABOT  hI.  u.143  GRAMS 

rwisr  HATb 

NA 

PCT .  DRAG 

CHANGE  / 

(OkG.  YAW) 4*2  0.74 

PA  NOT 

M 

HEIGHT 

M 

TOR 

SEC 

ANG  OF  FALL 
MILS 

V 

M/Sfct: 

ENERGY  0(V)/0(PCT,  DRAG) 

JOULES  M2  St C/ PCI 

0 

0.0  0 

0.00 

9.4 

1396 

1932  0.0 

U 

0.0  d 

0.00 

9.4 

1396 

1793  0.0 

10 

0.4  6 

0.04 

9.2 

1  3  lb 

1 64b  -0.6 

ICO 

0.9U 

O.U  7 

b.  4 

12DU 

I50o  -1.2 

I6u 

1.1  1 

0.  11 

H.4 

1222 

1374  -1.8 

200 

2*0 

300 

1:1] 

8:15 

0.25 

H.2 

7.11 

7.4 

1163 

m 

124  a  -2.3 

1122  -3.0 

1003  -3.5 

160 

?.Mb 

0.  v< 

6.4 

96b 

B?'»  -4.1 

400 

4.19 

0  ,yi 

6*  ) 

427 

790  -4.H 

4  60 

3.4  9 

0.40 

6.  7 

86  7 

692  -4.4 

'  500 

3.7b 

0.46 

6.0 

HOU 

600  -4.9 

550 

3.9  9 

0.61 

4«i 

748 

Sp  -6.0 

600 

4.17 

0.60 

3.2 

689 

437  -7.1 

650 

700 

4.31 

4.34 

5;^ 

oJ 

tf> 

m 

245  -a. 5 

760 

4.3a 

0.86 

“  1  •  11 

6 16 

HOO 

4.29 

0.95 

1 

:« 

196  -8. a 

850 

TOO 

4.08 

1.07 

-5.d 

{55  -8.9 

3.72 

1.20 

-4.1 

364 

122  -H.t) 

960 

1.1H 

i.  34 

-U.4 

323 

‘>7  -II.  1 

1000 

050 

2.41 

1.60 

-18.4 

299 

82  -6.4 

1  .  16 

1.68 

-24.5 

2  78 

71  -i.U 

1 100 

0.00 

1.66 

-H.6 

258 

61  -4.6 

DRAG  MUCH. 

wr.  0.099 

GRAMS 

RANGE 

HEIGHT 

TOF 

M 

M 

StC 

0 

0.00 

o.ou 

0 

0.00 

0.00 

40 

0,18 

0.U4 

100 

0.34 

0.49 

Q- OJ 

1 50 

o.Ti 

200 

290 

0.63 

0.76 

8:5 

I 

8^6 

1.04 

8:  } 
0.31 

4|  5p 

1.10 

g.  3s 

500 

t.u 

a.  39 

550 

I. I  7 

0.44 

600 

1.17 

0.48 

650 

700 

m 

1.00 

0.53 

0.51 

750 

dOO 

8:^ 

890 

0.90 

0.  72 

188 

8:1! 

§:  ai 

1000 

0.44 

0.118 

1050 

1100 

0.24 

0.00 

00 

•  m 

•CO 

HC1.  tout,  CHANGE  t  IllEG.  YAw>**2  2.12 


ANG  Oh  I ALL 
MIL  j 


V 

M/SbC 


E  NT  HO V 
JOULES 


0(v»/^{*CU  uf« A*' > 


G/PCT 


-U 

II 


3.  r 

u  1 

1. 'i 

|:i 

2.  A 
2.  J 

1:2 

i:J 
0.2 
(1 

u 

.!) 

.4 
2.  4 
4*1 
3.5 

**•4 

4.  7 

5.3 


1396 

1346 

1371 

!*<•< 


wwv 

8Ji 


Hi 


0.0 

u.u 

-.1. 
-0. 

-0. 

=1:8 

:h* 

-1.4 

-2.1 

-2.  4 
-2.6 
-2.H 
-  ).0 

:*:$ 
-  3.6 
-3. a 

-6.4 


525 


SC-1-35 


TYPE  SC  l  CALIBER  5 .56  HH  AVERAGE  DENSITY  A. OB  GRAMS/Ct. 

PROJ.  *T  1.B40  GRAMS  PKOJ.  01  A.  4.83  MM  IMPULSE  2.1  LB.  SEC. 

ORAO  ROCK.  WT.  0.000  GRAMS  CHS.  Ml.  4.41  GRAMS  SABOT  KT.  0.141  GRAMS 
rwisr  KATfc  NA  PCT.  DRAG  CHANGE  /  (OFG.  YAW»**2  0.74 


RANGE 


HEIGHT 

M 


ANG  OP  PALL  V  FNFRoY  OIVI/OIPCT.  URAo) 
MILS™  M/SEC  JOULES  M/SEC/PCT 


5U 

0.2  1 

100 

0.4  1 

150 

0.60 

200 

0./9 

2  50 

0.96 

JOo 

1.12 

J30 

1 .2  o 

400 

1.39 

450 

1.51 

500 

I.  60 

550 

1 .6  rt 

600 

1.74 

650 

1.77 

700 

1.77 

750 

1.74 

dOO 

l.bd 

54U 

1.5  7 

900 

1.4  l 

950 

1. 1  a 

1000 

0.6  9 

1050 

0.30 

1100 

O.UO 

0.00 
0.00 
0.0  7 
0.06 
0.09 
0.  11 
0.  16 
0.20 
0.24 
0.2d 
0. 12 
0 . 16 
0.41 
0.46 
0.51 
0.3? 
O.bl 
0.61 
0.76 
0.(11 
0.92 
1.01 


2600 
2606 
2433 
2260 
210/ 
1951 
1  POO 
166  3 
1613 
l  IbU 

m 

1011 

900 

79:i 

696 

604 

519 

440 

169 

304 

247 

19« 

15/ 


0.0 

0.0 

-0.6 

-1.1 

-1.7 

-2.1 

-2.9 

-1.5 

-4.1 

-4.7 
—5.  1 
-5.9 
-6.5 
-7.  1 
-7.7 
-3.1 

-a.  9 

-9.5 
-10. I 
-10.6 
-11. 1 
-11.5 
-11.7 
-11.7 


DR&I.  RuCR.  *f.  0.099  GRAMS  PCT.  DRAG  CHANGE  /  lOtG.  YAWI4*2  2.12 


RANGE 

M 


HEIGHT  TOH 

M  SEC 


ANG  OF  PAU  V  fcNFRGY  IHV1/CIPCI.  HKAGI 

MILS  M/SEC  JOULtS  M/SlC/PGf 


2606 
2524 
2441 
2364 
220  7 
2212 
2  llrt 
2066 
1993 
1926 

65*1 

1792 

172b 

1665 

1603 

1541 

1484 

m 

316 
126  I 
1217 
1161 


typl  sc 

l 

CALIBER 

9.5b  MM 

AVERAGE 

DENSITY  4 

.00  GRAMS/CL. 

PROJ.  mI 

2. 138  CRAMS 

PROJ.  OIA. 

5.08  MM 

IMPOLSt 

0.6  LB.  SEC.. 

ORA(>  KULK. 

Wl  .  u 

•000  GRAMS 

CHG.  WT. 

1.05  GRAMS  SABOT  .. 

r.  O.09  7  GRAMS 

TWI5T  RATE 

NA 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW ) 4*2  0.74 

RANGE' 

HEIGHT 

Tor 

ANG  OF  FALL 

V 

ENERGY 

LJ  (  V )  /  0  (  PCT  •  LR  AG  > 

M 

M 

see 

MILS 

M/StC 

JOULES 

M/Sf-C/PoT 

a 

0.00 

0.00 

24.9 

103b 

120u 

0.0 

u 

0.00 

0.00 

24.9 

101b 

1 14ti 

0.0 

5u 

i.2l 

0.05 

74.4 

980 

1026 

-U.6 

Ido 

2.15 

0.10 

2J.U 

92  3 

910 

-l.  1 

1  so 

3.55 

0.16 

21.2 

B66 

802 

-1.7 

700 

4.6  7 

0.22 

22.9 

809 

7CU 

-7. 1 

25u 

5 . 7  <> 

0.2R 

21.7 

752 

60  3 

-2.8 

TOO 

6.5  0 

0.  15 

cO.  7 

696 

516 

-1.4 

iSO 

7.60 

0.41 

19.6 

640 

4  3o 

-  3.9 

400 

0.7  1 

0.91 

18.1 

585 

165 

-4.4 

450 

5. 59 

O.bO 

lb. 7 

510 

101 

-4.9 

500 

10.17 

0.70 

14.  7 

478 

244 

-9.2 

550 

11.01 

O.f'l 

12.2 

426 

196 

-5.5 

60o 

11.57 

0.91 

9.2 

182 

«? 

-5.6 

(>  So 

11.93 

1.07 

5.  1 

140 

-5.5 

700 

12.08 

1.22 

O.fa 

11  1 

101 

-4.5 

750 

1 1  .9  U 

1.  19 

-5.0 

209 

89 

-1.5 

500 

11. 5  i 

1.97 

-11.4 

269 

7o 

-4.1 

850 

900 

10.  bo 
9.74 

1.76 

1.97 

-10.0 
-2  7.1 

hi 

67 

5h 

9  so 

6.1  / 

2. 19 

-17.1 

217 

51 

-1.2 

I00O 

fa. OH 

2.41 

-40.9 

202 

44 

-1.2 

1050 

i.19 

2.fa9 

-bl.  7 

100 

3B 

-  J.l 

1  100 

0.00 

2.96 

-7b. 9 

175 

31 

-1.  1 

DRAG  ROCK. 

rfT.  0.115 

grams 

PCT.  drag 

CHANGE  /  (DEG.  YAW)**2  2.12 

range 

he  Kin  r 

TOE 

ANG  OF  FALL 

V  ENERGY  nm/DlHcr.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC  JGULLS  M/Sl.C/Pi.  T 

0 

0  .0  0 

0.00 

7.1 

1036 

1200 

0.0 

0 

O.OU 

0.00 

7.1 

1036 

1140 

0.0 

50 

0.34 

0.09 

6.6 

1015 

ll'JO 

—  ).2 

100 

0.6  7 

0.  10 

6.  3 

991 

105  3 

-0  •  4 

150 

0.9b 

0.  15 

5.0 

972 

lOOil 

-0.6 

200 

1.2  1 

0.70 

5.2 

951 

964 

-0.8 

250 

1.4b 

0.25 

4.  7 

910 

921 

-  1.0 

100 

1.70 

0.  11 

4.1 

910 

880 

-1.2 

350 

1.88 

0.  ib 

3.5 

BOS 

840 

-1.4 

400 

2.04 

0.42 

2.H 

Mb  9 

ROl 

-1.6 

450 

2.1b 

0.48 

2.1 

849 

764 

-l.d 

500 

2.26 

0.54 

1.4 

829 

72m 

-2.0 

550 

2.31 

0. 60 

0.7 

809 

691 

-7.2 

600 

2.3  1 

0.66 

-0.1 

790 

659 

-2.  3 

650 

2.31 

0.71 

-0.9 

771 

62  7 

-2.5 

700 

2.25 

0.  79 

-  1  •  »i 

751 

595 

-7.  7 

750 

2.15 

0.  8b 

-2.  7 

733 

969 

-7.  H 

HOO 

2.00 

0.93 

—  3.6 

714 

5  3o 

-  1.0 

Q50 

l.dO 

1.00 

-4.7 

695 

50o 

—  3.1 

900 

1.55 

1.07 

-5.7 

6  77 

481 

-3.1 

950 

1.25 

1.15 

-6.6 

6  99 

45) 

-3.4 

1000 

0.89 

1.22 

-n.o 

641 

4  10 

-1.5 

1050 

0.48 

1.10 

-9.  3 

624 

40b 

-1.7 

iioo 

0.00 

1.19 

-10.6 

606 

383 

-1.9 

527 


SC- 1-37 


lYPi  SC  l  CALIBER 

PKOJ.  «!  2.11H  ORAMS 

DRAG  ROCR.  *T.  0.000  GRAMS 

TWIST  RATE  N4 


R  ANCit 
P 


nr tcHi 

m 


S.56  MM  AVERAGE  DENSITY  ‘►•08  GRAMS/CO. 

IJ.  01  A.  6.08  KM  1  MPUESfc  l«2  LB.  SIC. 
CHS.  WT.  1.9*  GRAMS  SABOT  Wf.  0.097  GRAMS 
PCI.  OR  AO  CHANGt  /  (DEC.  VAW)**2  0.14 


PROJ.  01  A.  6. 08  MM 


ANG  OF  FALL 
MILS 


V  ENFAGT  D,¥,£'J,l£5lBr  r1*401 

M/SfcC  JOULtS  M/SFC/PCT 


o.ou 
0.0  0 
0.  >2 
1.02 
l.nl 

1.  i  t 

2.  A  4 

2.8  4 

1.24 
1.6  1 
lal  i 

4.25 
4.6  l 
4.72 
4. 0  7 
4.15 
4. ‘>4 
4.b  2 
4.-,.  y 

4 . 1  b 
1.64 
2.1.7 
1.60 
0.00 


0.00 
0.00 
0.04 
O.Od 
0.  L 2 
0.17 
0.21 
0.26 
0.  12 
0.  17 
0.4  1 
0.41 
0.16 
0.04 
0.  12 
O.ttl 

o.  9i 

1.02 
1.14 
1  .2d 

1.41 
1  .60 
1.78 
1.97 


10.7 

10.7 

10.4 

10.0 

1.7 

9.1 
8  •  8 
o.  1 

7.8 

7.2 
6.6 
6.  7 
4.7 

i.  6 
2. 1 
0.  7 
-l.  * 
-1.  / 
-6.7 
-10.6 
-16.  1 
-20.0 
-27.2 
-14.6 


1UP 
1118 
1262 
1207 
1191 
1046 
1018 
982 
926 
868 
812 
7  66 

698 
64  2 
687 
511 
480 
411 
If!  4 
142 
112 
240 
2  70 
252 


1942 

0.0 

1857 

0 . 0 

1704 

-0.6 

155  7 

-l.l 

14  16 

-1.7 

1 2  8 1 

-2.1 

m 

-1.4 

915 

-4.0 

800 

-4.5 

704 

-5.  1 

60  1 

-5.7 

521 

441 

-6.  7 

368 

301 

—  /  •  6 

24  7 

l  9tl 

-*•  i 

15b 

126 

-?*9 

104 

-(>•  T 

90 

-l>.  2 

78 

6rt 

-4  #  3 

OR  At.-.  ROCK  • 


HANOI 

R 


wf.  u . 116  GRAMS  PC  T.  llRAG  CHASGE  /  IDtG.  YAW)**2  2.12 


HEIGHT 

M 


ANu  OF  TALL  V  CNfcRGY  D  1  V 1  / C  (PC I  .  0 8 A-i  » 

H  ILl  M/SFC  JOULt.S  f./SCG/PU 


0.00 
0.00 
0.2  0 

o.  in 
0.66 
0.71 
0.69 
0.77 
1.07 
l  .  1  6 
1.21 
1.28 
1.11 
1.  11 
1.10 

1.20 

1.20 
l.l  l 
l  .0  0 
0 .8  6 
0.64 
0.4  4 
0.26 
0.00 


0.00 

0.00 

0.04 

O.ufi 

0.12 
0.16 
0.20 
0.24 
0.28 
0.11 
0.17 
0.42 
0.46 
0.61 
0.66 
0  •  6 1 
0.66 
0.71 
0.7b 
0.82 
0.8  7 
0.91 
0,99 
1 .04 


4.2 
4.2 
1.9 
1.6 
1.  1 
1.0 
2.6 
2. 1 

1.4 

1.5 
1.  1 
0.  7 
0.  3 

-0.2 
-O.o 
-l.l 
-  1.6 
-2.2 
-2.  7 
-1.  1 
-3.9 
-4.6 
-6.2 
-5.4 


1942 
1857 
1791 
1720 
1663 
1601 
1541 
1482 
1 42  > 
1369 
1314 
1261 
1210 
l  160 

mi 

1064 

lOlrt 

974 

931 

889 

848 

809 

771 
7  35 


0.0 

0.0 

-0.2 

-0.5 

-0.7 

-0.9 

-l.l 

-1.4 
-1.6 
-1 .8 
-2.0 
-2.2 
-2.4 
-2.6 
-2  .  b 
-1.0 
-1.2 
-1.4 
-  1.6 
-  l.fl 
-1.9 
-4.1 
-4 . 1 
-4.4 


SC-1-38 


i 


r  YPtr  SC  1 

CALI  BLR 

5 . 5h  MM 

AVtKAGL 

GEMS! TY 

4.08 

f.rt  A-'S/CC. 

HROJ.  v»  r  2 

.ITU  GRAMS 

PKOJ  *  1)1  A. 

5.08  MM 

IMMoLSt 

2.1 

L  8.  St'.. 

ORAt,  ROCR. 

*T.  0 

•000  GRAMS 

CHG.  wT . 

4.27  GRAMS  SABOT 

mT  •  0 

.097  GRAMS 

TWIST  HATE 

NA 

PC  T.  DRAG 

CHANGE 

/  IDFG.  YAW) **2 

0.  74 

RANGE 

HEIGHT 

101 

ANG  OH  HALL 

V 

ENERGY 

OIV1/OIMCT.  uRA„) 

M 

M 

SIC 

MILS 

M/SEC 

JOULLS 

M/ SL  C/PL  1 

0 

l 

J.00 

0.00 

4.6 

1632 

2977 

0.0 

0 

( 

).00 

0.00 

4.6 

1632 

284  6 

0.0 

5o 

c 

).2  2 

0.03 

4.4 

15  7  H 

266  3 

-0.5 

100 

c 

).4  3 

0.06 

6.2 

15  2  4 

24b  i 

-l.  1 

15u 

( 

).6I 

0. 10 

3.9 

1470 

230  i 

-1  .6 

200 

( 

).(? 

0.13 

i.  7 

1415 

2  140 

-2.2 

250 

300 

.89 

i.lo 

0.17 

0.21 

3.4 

i.  1 

1  3hO 
1305 

197  7 
1020 

-3.3 

350 

l.il 

0.24 

2.8 

1249 

1669 

-  1.9 

4Q0 

1.44 

0.29 

2.5 

1 19  3 

1523 

-4 . 5 

450 

.56 

0.33 

2 . 1 

113F1 

1081 

1  304 

-5.0 

500 

.ho 

0.37 

1.7 

1  250 

-5.6 

550 

1.74 

0.42 

1.3 

1025 

1123 

-6.2 

600 

[.79 

0.4  7 

0. 

968 

1003 

—6  .  d 

650 

.82 

0.82 

0.2 

911 

OHO 

-7.4 

700 

.15  2 

0.68 

-0.4 

855 

701 

-7.9 

750 

1.79 

0.64 

-1.2 

790 

681 

-8.5 

800 

1 

1.72 

0.71 

-2.0 

741 

587 

-9.1 

850 

1 

i  .oo 

0.  78 

-3.0 

685 

502 

-  ).b 

000 

1 

i  .4  3 

0.66 

-4.  1 

629 

42  3 

-10. 1 

850 

I 

1.2  0 

0.94 

-3.  5 

5  74 

352 

-10.5 

1000 

c 

).9U 

1.03 

-7.2 

520 

289 

-10.9 

1050 

c 

>.61 

1.13 

-9.  3 

468 

2  34 

-11. 1 

1  10U 

c 

1.00 

1.24 

-11.6 

419 

188 

-11.2 

OR  At,  ROCK  . 

..T.  0.115 

GRAMS 

hot.  drag 

CHANOf  / 

CDtG.  Y AW 1**2  2.12 

RANGE 

HEIGHT 

TOE 

ANG  OE  TAIL 

V 

fcNERGY 

ci vi /ni mci .  r rag i 

M 

M 

SEC 

MILS 

M/StC 

JOUluS 

M/Si-C/I't.1 

0 

0.00 

0.00 

2.6 

U32 

2977 

0.0 

0 

0.00 

0.00 

2.6 

1632 

2  84  6 

0.0 

50 

0.12 

0.0  3 

2.4 

1607 

2760 

-0.2 

10U 

0.23 

0.06 

2.2 

1582 

2674 

-0.5 

150 

0.14 

0.09 

2.0 

1558 

2590 

-0 . 7 

20o 

0.4  3 

0.1.3 

1.6 

1533 

2500 

-l  .0 

2  50 

0.52 

0.  16 

1.6 

1509 

242d 

-1.2 

300 

0.59 

0.  19 

1.3 

14  85 

i  34  i 

-1.5 

150 

0.66 

0.2  3 

1.1 

1460 

2271 

-1.7 

400 

0.70 

0.26 

0.9 

1416 

2190 

-l  .9 

4  50 

0.74 

0.  30 

0.6 

1412 

2121 

-2.2 

500 

0.77 

0.3  3 

0.4 

1188 

2049 

-2.4 

550 

0.79 

0.37 

0.1 

136  5 

1978 

-2.6 

600 

0.79 

0.41 

-0.2 

1341 

1909 

-2,5 

650 

0.78 

0.44 

-0.5 

1317 

1841 

-3.1 

700 

0.75 

0.48 

-0.7 

1294 

177  j 

-3.3 

750 

0.72 

0.52 

-  1.0 

12  71 

1710 

-3.5 

800 

O.bG 

0.56 

-1.4 

1247 

164  7 

-3.7 

850 

0.60 

0.60 

-1.  7 

1224 

15H5 

-  3.9 

900 

0.51 

0.64 

-2 .0 

1201 

1525 

-4 . 1 

950 

0.4  I 

0.68 

-2.4 

1178 

1466 

-4.1 

1000 

0.29 

0.73 

-2.7 

1155 

1409 

-4 . 5 

1050 

0.16 

0.77 

-3.  1 

1133 

1351 

-4. 7 

1100 

0.00 

0.0  l 

-3.5 

1110 

1299 

-4.9 

fYPl  SC  l 

CALlftCR 

5.56  MM 

AVERAGE 

DENSITY  4.00  GRAMS/CC. 

MROJ.  mT  2 

.815  GRAMS 

PROJ.  D I  A. 

5.56  MM 

IMPULSE  0.0  L0.  SEC. 

DRAG  MUCK. 

*T  •  0 

.000  GRAMS 

CHG.  WT • 

0.91  GRAMS  SABOT  WT.  U.000  GRAFS 

TWIST  K  Aft 

NA 

PCI.  UKAG 

CHANGE 

/  (OLG.  VAW)**2  0.74 

RANGE 

Mb IGhT 

T  Oh 

ANu  OF  TALL 

V 

CNERGY  UlVl/DIPCT.  DRAG  1 

M 

M 

StC 

MILS 

M/StC 

JOULtS  M/SPC/PCT 

U 

0.00 

0.00 

33.9 

870 

1 06  j  0.0 

u 

O.Ull 

0.00 

33.9 

870 

1065  0.0 

so 

1.64 

0.  06 

33.2 

6  1  U 

943  -0.5 

lOu 

3  •  2  0 

0.12 

32.4 

76  7 

827  -1.0 

ISO 

4  .{1  5 

0.19 

41.5 

7  15 

720  -1.5 

/Oi) 

h  •  1  > 

0.26 

10.4 

664 

621  -2.0 

?5u 

7.H2 

0.34 

23.2 

tt  1  3 

529  -2.5 

100 

4.22 

0.4  1 

2  7.0 

46  3 

447  -1.0 

150 

10.56 

0.52 

26.0 

514 

172  -3.4 

400 

11.76 

0.62 

24.0 

467 

307  -4.7 

45o 

12.90 

0.73 

21.4 

423 

251  -4.0 

50u 

13.88 

0.86 

16.3 

3*11 

204  -4.2 

450 

14.70 

1.00 

14.5 

341 

165  -4.2 

600 

15.  U 

1.  15 

9.  tl 

>15 

134  -4.5 

650 

14.66 

l.il 

4.  4 

294 

122  -2.0 

TOO 

15.73 

1.49 

-L.b 

276 

107  -2.6 

7  5i> 

15.48 

1.611 

■“8.6 

259 

94  -2.6 

000 

14.06 

L .  >ld 

-16.  7 

24? 

83  -2.6 

850 

l  3.83 

2.09 

-25.8 

227 

7i  -2.7 

900 

12.32 

2.32 

-36.2 

213 

04  -2.7 

OjO 

10.2  7 

2. 56 

-48.0 

199 

56  -2./ 

1000 

7.5  7 

2. <12 

-61.5 

1  fib 

49  -2.6 

10  50 

4.20 

1.10 

-76.4 

174 

4  J  -2.0 

l  100 

0.0  0 

1.40 

-94.5 

16) 

37  -2.6 

ORA'-  RUCK . 

WT.  0.115 

GK  AMS 

PCT.  UKAG 

CHANGE  / 

(URG.  YAW) **2  2.12 

RANGE 

HR  IGH  T 

TOF 

ANG  UF  FALL 

V 

energy 

nm/DiHcr.  ora..,) 

K 

M 

SfC 

MILS 

M/SEC 

JOULi-S 

M/S( C/HG1 

0 

0 . 0  0 

o.ou 

10.  3 

8  70 

1065 

0.0 

u 

o.oo 

0.00 

10.  3 

8  70 

1065 

0.0 

50 

0.44 

0.06 

9.  7 

bS2 

1020 

-0.2 

100 

0.94 

0.  12 

'3.0 

tl  34 

97  7 

-0.4 

l5u 

1.17 

0.  1  8 

a.  2 

81b 

9  34 

-0.5 

200 

1.76 

0.24 

7.5 

798 

893 

-0.7 

250 

2.11 

0.30 

6.  7 

7b  l 

853 

-0.9 

4  OU 

2.42 

0.  17 

5  •  <i 

763 

815 

-1.0 

150 

2. OH 

0.4  3 

4.4 

746 

778 

-1.2 

4  00 

2.4  l 

0.50 

4.0 

729 

741 

-1.4 

4  50 

1.08 

0.57 

3.1 

712 

707 

-1.5 

500 

3.2  1 

0.64 

696 

673 

550 

3.24 

0.  7? 

1.0 

679 

641 

-1.8 

600 

3.32 

0.  79 

-0.1 

0  6  3 

609 

-1.9 

6  50 

3.29 

0.87 

-1.3 

647 

579 

-2.1 

70o 

3.20 

0.  34 

-2.5 

Oil 

550 

-P.2 

750 

1 . 0  6 

1.02 

-  3.8 

615 

522 

-2.4 

(100 

2. 8  4 

t.U 

-5.1 

599 

495 

-2.5 

850 

2.46 

1.19 

-6.6 

5  84 

46  3 

-2.6 

900 

2.2  1 

1.28 

-b.  1 

568 

445 

-2.7 

950 

1.7  a 

l.  17 

-9.  7 

553 

421 

39tl 

-2.8 

1000 

1.2  7 

1.46 

-11.3 

5  39 

-  1.0 

1050 

0 .6  <1 

1.59 

-13.1 

524 

376 

-  >.  1 

1100 

0.00 

1.65 

-15.0 

510 

355 

-1.2 

530 


SC- 1-40 


1 Y  PL  SC 

• 

CAL Ifth* 

6.56  MM 

AVtKAGt 

OENSITY  4.08  OK  AMS  /  C1. . 

proj.  *r 

2.814  GRAMS 

PKOJ.  OU. 

5.56  MM 

IMPULSE  1.2  LB.  Sfcc. 

ORAG  RUCK. 

hT.  0 

•000  GRAMS 

CHG.  MT. 

1.70  GKAMS  SABOT  Ml.  o.OOO  CHAPS 

TWtST  KATE 

NA 

PCT.  OK Ao 

Change 

/  I  Ubft  .  Y  AH  1  **2  0.74 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENFRGY  0IV1/CIPCT.  OK  AO ) 

M 

M 

SI  t 

MILS 

M/Sfcf; 

JOULES  M/Sl  C/PCT 

0 

O.ou 

0.00 

14.5 

1151 

1R64  0.0 

0 

0.00 

0.00 

14.5 

1151 

186 »  i.O 

50 

0.70 

0.04 

14.1 

1100 

1703  -0.6 

1  Ou 

1.3b 

0.09 

l  3.  7 

104b 

1647  -l.J 

ISt 

2.06 

0.  14 

13.2 

99  7 

1400  -1.6 

200 

?.ud 

0.  1  > 

12.  7 

94ft 

12  Of.  -2.1 

2  50 

3  •  2  9 

0.25 

12.1 

d  94 

112)  -2.6 

300 

J.d  7 

0.30 

11.4 

»42 

99o  -1.1 

ISO 

4.4  1 

0.36 

10.7 

791 

880  -1.6 

400 

4.92 

0.43 

9.H 

7  39 

76(1  -4.1 

450 

5.1b 

O.'iO 

6.  b 

688 

666  -4.6 

500 

5.79 

0.55 

7.7 

637 

5  71  -i.l 

550 

6.14 

0.6ft 

6.3 

566 

484  -6.5 

oGO 

6.42 

0.75 

4.11 

537 

406  -6.0 

650 

6.61 

0.94 

2.9 

4  89 

337  -6.3 

70U 

6.7U 

0.95 

0.6 

44  3 

276  -6.5 

750 

6.67 

1.07 

-2.1 

400 

226  -6.6 

800 

6.4b 

1.20 

-5.', 

359 

1 8<-  -6.6 

0  50 

6.10 

1.35 

-10. 0 

126 

160  -0.1 

900 

5.49 

1.51 

-16.1 

30  3 

l  3u  -4  .  9 

950 

4.62 

1.68 

-20.9 

284 

114  -4.0 

1000 

3.44 

1.96 

-2  7.4 

267 

100  -1.7 

10  50 

1.92 

2.04 

-36.0 

240 

8ft  —3.6 

1100 

0.00 

2.26 

-4  1.0 

234 

77  -1.6 

OR  A  l.  ROCK  . 

MT.  0.115 

grams 

PCT.  I;KAG 

CHANGE  / 

lUfcfj.  YAm  )  **2  2.12 

KANGL 

HEIGHT 

Toe 

ANG  OE  TALL 

V 

E.NCKvjY 

U(VI/U(PCT.  UKA-i) 

M 

M 

SEC 

MILS 

M/SfcC 

JOULES 

M/SEt/PU 

0 

0.00 

0.00 

5.5 

1151 

1865 

0.0 

0 

O.Ou 

0.00 

5.9 

1151 

Id65 

U.U 

50 

0.26 

0.04 

5.1 

mi 

179b 

-'■) .  2 

100 

0.50 

0.09 

4.  7 

1110 

1731 

-0.4 

150 

0. 7  i 

0.  1  1 

4.3 

1090 

1670 

-0.6 

200 

0.91 

0.  13 

3.9 

1070 

160b 

-O.H 

250 

1.11 

0.2  3 

J.4 

1051 

1547 

-1.0 

300 

1.2  7 

0.28 

i.O 

1031 

1489 

-1.2 

150 

1.4  l 

0.32 

2.5 

1011 

14  32 

-1.4 

4  00 

1.52 

0.37 

2.0 

992 

13  76 

-1.5 

450 

1.61 

0.4  3 

1.5 

9  73 

1122 

-1.7 

500 

1.6  8 

0.48 

i.U 

953 

1269 

-1.9 

550 

.71 

0.53 

0.4 

934 

1217 

-2.1 

600 

1.72 

0.5H 

-0.2 

916 

1167 

-2.3 

650 

1.70 

0.64 

-O.e 

897 

1119 

-2.4 

700 

1.64 

0.  70 

-1.4 

878 

10  72 

-2.6 

750 

1.57 

0.  75 

-2.1 

1560 

102b 

-2.8 

800 

1.46 

0.81 

-2.6 

841 

98  2 

-2.9 

850 

1.11 

0.87 

-3.5 

823 

939 

-3.  1 

90u 

i.i  i 

0.9  3 

-4.  1 

805 

H9d 

-  3.2 

950 

0.91 

I. 00 

-5.0 

787 

85  7 

-3.4 

1000 

0.64 

1.06 

-5.9 

7  70 

bib 

-  3.5 

1050 

0.34 

-6.  7 

742 

781 

-3.7 

1100 

0.00 

-7.6 

735 

744 

-3.8 

S3? 
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T  Yl»t  SC 

l 

CAL  imiR 

5.56  MM 

AVEKAGt 

OENSITV 

4.08  GKAMS/CC. 

PROJ.  nl 

2.B15  GRAMS 

PROJ.  01  A. 

5.56  MM 

IMPULSfc 

2.1  LB.  SEC. 

OR  AO  Rl>CR. 

T  «  0 

,000  GRAMS 

CHG,  wT, 

3.86  GRAMS  SAttOf 

Wt.  0.000  GRAMS 

r w i r. t  rate 

NA 

per.  drag 

CHANGE  / 

(OEG.  YAW)**2  0.74 

HAN  fit: 

HE lOH  r 

TOF 

ANG  OF  r  ALL 

V 

CNfRoY 

D(V)/0(PCr.  OK AG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULtS 

M/SEC/PC  T 

0 

0.00 

0.00 

5.2 

1511 

3214 

o.c 

u 

0.00 

0.00 

5.2 

1511 

1214 

0.0 

rH) 

0.2  5 

0.0  1 

5.0 

1461 

110t> 

-0.5 

lOo 

0.*.  V 

0.0  7 

4  •  f> 

1 4  1  2 

2  608 

26  iO 

-t  .0 

1  *31) 

0  ,/t- 

0.10 

4  •  'j 

1162 

-1.5 

;>oo 

0.94 

0.14 

4.2 

111  1 

24  21 

-2.0 

250 

1.14 

0.18 

3.9 

an 

2236 

-2.5 

100 

1.12 

0.22 

1.6 

2062 

-1.0 

ISO 

1.49 

0.26 

3.2 

1159 

1892 

-1.6 

4  00 

1.6  5 

0.11 

2.9 

1 106 

1729 

1571 

-4.  1 

4  50 

1.78 

0.35 

2.4 

1057 

-4.6 

■>00 

1 .89 

0.40 

2.0 

1006 

1424 

-5.  1 

85G 

1.9  8 

0.45 

1.4 

954 

1281 

-5.7 

600 

2. 04 

0.51 

0.9 

902 

1  146 

-6.2 

6  50 

2.0  7 

0.56 

0.2 

H51 

1019 

-6.7 

700 

2.1)7 

0.62 

-0.5 

799 

899 

-7.2 

750 

2  .0  1 

0.69 

-1.4 

747 

786 

-7.8 

.100 

1.94 

0.  76 

-2.1 

696 

682 

-8.2 

8  50 

1.8  1 

0.81 

-3.4 

64  5 

586 

-«.  7 

900 

l .  o  2 

0.91 

-4.  7 

590 

49tl 

-9.  » 

9  50 

1.15 

1.00 

—  6.  ) 

545 

4  lil 

-9.5 

1000 

1.0  1 

1.10 

-8.  1 

497 

347 

-9.8 

10  50 

0.8  7 

1.20 

-10.4 

450 

?fi6 

-9.9 

l  100 

0.0  0 

1.32 

-11.  1 

407 

23) 

-10.0 

OKAi.  rdcr. 

* T .  0.115 

GRAMS 

per.  OK Ac 

CHANGE  / 

(UEG.  YAW ) **2 

2.  12 

ran  or 

Ht  iGH  r 

TUI 

ANG  OF  EALl 

V 

ENERGY 

OIVI/CIPCT.  HR AG ) 

M 

M 

stc 

MILS 

M/StC 

JOULES 

K/SLC/Pt.T 

0 

O.UO 

0.00 

3.0 

1511 

1214 

0.0 

0 

0.00 

0.00 

3.0 

1511 

32  14 

o.o 

50 

0.14 

0.03 

2.H 

1489 

3119 

-0.2 

100 

0.2  7 

0.07 

2  .  ‘3 

1467 

1026 

-0.4 

l5o 

0.1  ) 

0.10 

2.3 

1445 

2934 

-0.7 

200 

0.50 

0.14 

2.1 

142  3 

2844 

-0.9 

250 

0,6  0 

0.17 

l.b 

1401 

2  756 

-1.1 

100 

0.66 

0.21 

1.5 

llbO 

26  7u 

-1.3 

150 

0.75 

0.24 

1.  > 

1358 

258o 

-1.5 

400 

0 .8  l 

0.2  8 

1.0 

1337 

2503 

-1.7 

4  50 

0.H6 

0.32 

0.7 

1315 

24  22 

-1.9 

500 

0,09 

0.36 

0.4 

1294 

2342 

-2.  1 

550 

0.91 

0.40 

0.1 

-0.2 

1273 

2264 

-2.  3 

600 

0.9  1 

0.44 

1252 

2188 

-2.5 

6  50 

0,90 

0.48 

-0.5 

1231 

21  14 

-2.  7 

700 

U.o  7 

0.52 

—  0.6 

1210 

2041 

-2.9 

750 

0.!>2 

0.56 

-1.2 

1109 

1970 

-1.  1 

nou 

0.  7o 

0.60 

-1.6 

1168 

1900 

-3.3 

850 

0.68 

0.64 

-1.9 

1147 

1832 

-3.5 

900 

95o 

0.59 

0.4  7 

0.69 

0.73 

-2.1 

-2.7 

118? 

176b 

1701 

-1.7 

-3.9 

1000 

0.3  1 

0.  78 

-3.1 

1086 

163b 

-4.0 

1050 

0.16 

0.8  3 

-  1.6 

1066 

15  7b 

-4.2 

l  106 

0.0  0 

0.87 

-4.U 

1046 

1516 

-4,4 

532 
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TYPt  SC 

1  CAL 1BFR 

6.50  MM 

AVERAGE 

DENSITY 

4.08  GRAMS/Cl. 

PROJ.  Ml 

0.266  GRAMS 

PKOJ.  DU.  2 

.54  MM 

IMPULSE 

O.n  LB.  SEC. 

DRAG  KOCR. 

wr.  0.000 

GRAMS 

CHG.  WT. 

1.54  CHAPS  SAI30T 

M T.  0.726  GRAMS 

TMIST  RATE 

NA 

PCT.  DRAG 

CHANGE  / 

(DEG.  VAW)*«2  0.74 

KANGt 

HEIGHT 

TOP 

ANG  OF  FALL 

V 

ENfKGY 

lmvi/dipct.  r.RAi) 

M 

M 

SEC 

MIL  j 

M/SEC 

JOULrS 

M/src/Pt.r 

0 

0.00 

0.00 

54.6 

1559 

1205 

0 .0 

0 

0.00 

0.00 

54.6 

1559 

32  3 

0.0 

50 

2.611 

0.0  3 

54.3 

1430 

2  79 

-1.1 

lOu 

5.34 

0.07 

34.1 

1139 

2  36 

-2.2 

150 

7.9  9 

0.1  1 

5  3.0 

122  7 

2  CO 

-3.4 

200 

10.6  3 

0.15 

3  3.4 

1  1  13 

163 

-4.3 

250 

13.24 

0.20 

53.0 

1001 

}3» 

—  3.7 

300 

15.0  3 

0.25 

32.4 

087 

104 

-6.9 

350 

18.39 

0.  31 

31.7 

773 

79 

-6.0 

400 

20.91 

0.36 

30.7 

639 

5o 

‘  J  «  | 

450 

23.3  7 

0.47 

49.  3 

348 

4u 

-  1 0 . 0 

500 

25.75 

0.57 

47.3 

4  44 

?6 

- 1 0 . 4 

550 

26.00 

0.69 

44.0 

352 

16 

-10.2 

600 

30.06 

0  .  6  *< 

39.  1 

296 

12 

-7.4 

650 

31.6  3 

1.03 

32.5 

256 

9 

-5.  3 

700 

33.23 

1.24 

23.7 

222 

/ 

-5.0 

750 

34.12 

1.40 

11.9 

191 

3 

-4.7 

800 

34.34 

1.7/ 

-4.0 

165 

4 

-4.4 

B50 

33.65 

-23.4 

142 

1 

-4. 1 

900 

31.73 

2.40 

-34.3 

122 

2 

-  3.8 

950 

28.14 

2.92 

-93.6 

105 

1 

-3.5 

1000 

22.27 

3.44 

-147.1 

90 

l 

—  3  •  ? 

1050 

13. 2d 

4.05 

-218.6 

78 

1 

-2.9 

1100 

0.00 

4.76 

-314.3 

68 

1 

-2.5 

DRAG  HOCK. 


RANGt 

M 


U 

0 

50 

100 

150 

200 

250 

JOO 

150 

400 

450 

500 

550 

000 

650 

700 

750 

800 

B50 

900 

050 

000 

050 

100 


t»r.  o.oi4 

GRAMS 

PCT.  DRAG 

CHANGC  / 

( OtG.  YAW ) *+2  2.12 

HEIGHT 
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TYPt  SC  1  CALlBfcR 

PRO,).  K  r  u.266  GRAMS 
DRAG  RDCR.  WT.  0.000  GRAMS 

rwtsr  rate  na 


6.50  MM  AVERAGt  OENSI TY  A. 08  GKAMS/CC. 

PKOJ.  OlA.  2.54  MM  IMPULSE  1.2  L«*  SEC. 
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type  sc  i 

CAL IBfcH 

6.50  MM 
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PROJ.  wT  0, 

.2 66  CRAMS 

PROJ .  t’l A. 
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.000  GHAMS 

CHG.  WT . 
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CHANCE  / 
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TY*>t  SC  1  CALIBER  6.50  MM  AVERAGE.  DENSITY  4. OB  GKAMS/Ct. 
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PROJ.  Mf  0.460  GRAMS  PROJ.  DIA.  3.06  MM  IMPULSE  2.1  L8.  SEC. 

ORAG  RDCR.  WT.  0.000  GRAMS  CMS.  WT.  8.02  GRAMS  SABOT  WT.  0.66T  GRAMS 
TWIST  HATE  NA  PCT.  DRAG  CHANGE  /  IDEG.  YAWJP*2  0.74 


RANGE  HEIGHT  TOM  ANG  OK  KALL 
M  M  SfcC  MILS 


V  ENERGY  OIYI/OIPCF.  OR AG l 

M/SEC  JOULkS  M/  StC/Pl.T 


0 

0.00 

0.00 

0 

0.00 

0.00 

60 

O.S(J 

0.03 

100 

1.00 

0.06 

160 

l.4rt 

0.09 

20U 

L.9b 

0.  l2 

260 

2.42 

0.16 

400 

2.68 

Q...9 

4  5G 

4.  42 

5.23 

400 

3.74 

0.27 

450 

4.15 

4*54 

0.32 

600 

5.37 

650 

4.EKJ 

5.43 

GOO 

5.20 

0.49 

650 

5.48 

0.56 

700 

6.70 

0.04 

750 

5.84 

0.74 

MOO 

5.0  7 

0.86 

8  50 

5.74 

1.00 

•too 

6.37 

1.16 

V50 

4.71 

1.35 

logo 

1050 

3 .6/ 
2.14 

1.56 
1.  79 

I  too 

0.00 

2.06 

ORAG  KOC.R .  wT.  0.026  GRAMS  PCI.  DRAG  CHANGE  /  lUfcG.  YAW)**2  2.12 


RANGE  HEIGHT  TUF 
M  M  SEC 


ANG  OF  TAIL 
MILS 


V 

ENFRGY 

OIVJ/OIPCT.  DRAG ) 

M/SfcC 

JOULES 

M/StC/Pi  1 

LH57 

1944 

0.0 

l  R57 

793 

0.0 

1013 

756 

-0.4 

17/0 

7  20 

-•0.9 

172  7 

6n  5 

SC-1-48 


TYPI  SC  1 

CALIBER 

6.50  MM 

AVERAGE 

UENSITY  4.U8  GRAms/CL. 

PROJ.  NT  .0. 

>518  GRAMS 

PRO J.  DU.  J 

•  18  MM 

IMPULSE  O.o  LB.  SEC. 

DRAG  ROCR.  WT.  0*000 

GRAMS 

CHG.  WT. 

1.45  GRAMS  SABOT  WT.  0.658  GRAMS 

TWIST  RATE 

NA 

PCT.  OR AG 

CHANGE 

f  I OhG.  VAh)*»2  0.74 

RANGfc  HEIGHT  TOP 

ANG  OF  FALL 

V 

ENERGY  D ( V) /D ( PCT.  tR 

M 

M  ShC 

MILS 

M/SEC 

JOlJLtS  M/SKC/PCT 

0 

0.00  0.00 

27.4 

1468 

1264  0.0 

0 

0.00  0.00 

2  7.4 

1466 

8  5  9  0.0 

50 

1.34  0.04 

27.2 

136  0 

4  9 J  -0.9 

lOu 

2.0 7  0.07 

26.9 

1291 

4  32  -1.3 

ISO 

3.90  0.11 

26.6 

1201 

374  -2.7 

200 

5. 2d  ( 

>.  16 

26.2 

mo 

32o  -3.6 

250 

6.56  ( 

>.?0 

25. C 

1020 

269  -4.5 

Sou 

7.8  1  C 

)*25 

25.2 

928 

223  -8.5 

350 

9.04  ( 

>.31 

24.6 

837 

745 

181  -6.4 

4Q0  1 

LO. 2)  ( 

).  37 

23.8 

144  -7,3 

450 

LI. 3?  ( 

>.45 

22.8 

655 

Ill  -H.l 

500 

2  6  ( 

>.53 

21.4 

565 

81  -8.9 

5  SO 

[3.4  7  ( 

>.62 

19.6 

4  (JO 

60  -9.4 

600 

14.38  ( 

>.74 

17.0 

401 

42  -9.5 

m 

15.13  ( 

J.fIB 

13.2 

334 

29  -9.0 

L8.66  1 

1.04 

8.0 

29  3 

-6.5 

750 

[6.91  1 

[.22 

1.5 

262 

lo  -5.0 

dOD 

[5.79  I 

.42 

-6.  7 

233 

14  -4.7 

050 

900 

[4.0^ 

.65 

.90 

:K:t 

207 

184 

11  -4.5 

9  -4.4 

980 

[2.22  i 

1.19 

-46.  1 

164 

7  -4.2 

1000 

9.44  ; 

!.  52 

-67.9 

145 

6  -3.9 

1050 

6.47  ; 

.HR 

-94.  7 

128 

4  -3.7 

1 100 

0.00  ’ 

5.  30 

-128.9 

114 

3  -1.5 

ORA'..  RDCR.  WT.  0.028  GRAMS 


P(.r.  DRAG  CHANGE  /  (OfcG.  YAW)**2  2.12 


RANGE 

M 


HF1GHT 

M 


TOP 

StC 


ANG  OF  PALL 
MILS 


V 

M/SfcC 


ENTRCY 

JUUUS 


Um/UIPCT.  IR  AG  I 
M2 SI  C/POT 


A. I 

4.1 
1.9 

i.< i 

i.  3 

3.1 

2.8 

! 

ill 

o.i 

-0.4 

-0.9 

-4:? 
-2.8 
-3.5 
-4.2 
-8.1 
—  6  .  0 
-7.U 


539 


SC- 1-49 


type  sc  l 

CAL  IftER 

6.50 

MM 

AVERAGE 

DENSITY 

4.08  GRAMS/CC. 

PROJ.  WT  0 

•  MR  GRAMS 

PROJ.  01  A. 

3.16  MM 

IMPULSE 

1.2  LB.  SEC. 

DRAG  RUCK. 

mt.  o 

.000  GRAMS 

CHG.  WT. 

2.50  CRAMS  SAUOT 

NT.  0.655  GRAMS 

TWIST  RATE 

NA 

PC  T.  DRAG 

CHANGE  / 

( 0F6,  YAW1 **2  0.74 

RANGE 

HEIGHT 

TOP 

ANG 

OF  FALL 

V 

ENERGY 

nm/D(PCT.  DRAG) 

M 

M 

SfcC 

MILS 

M/SEC 

JOULES 

M/SfcC/PCT 

o 

0.00 

0.00 

15.3 

1669 

1634 

0.0 

0 

0.00 

0.00 

: 

15.  J 

1669 

722 

0.0 

So 

0.  7  j 

0.01 

1 

L  5.  2 

1502 

649 

-0.9 

100 

1,41 

0.06 

i 

L  4 . 9 

1495 

579 

-1.8 

150 

2.22 

0. 10 

i 

L4. 7 

1407 

513 

-2.  7 

200 

2.93 

0.1  1 

: 

L  4 . 4 

1  418 

450 

-1.6 

250 

TOO 

1.64 

4.3? 

0.17 

0.2; 

14.  1 

L3.U 

Iff  8 

m 

-4.5 

-5.4 

350 

4.11 

0.26 

LI. 4 

1047 

284 

-6.4 

40U 

0.64 

0.  11 

L2.9 

956 

237 

-7.3 

450 

6.26 

0.  17 

2.3 

065 

194 

-8.2 

500 

6.o  j 

0.43 

11.5 

773 

155 

-9.2 

550 

7.1  9 

0 .  *»0 

j 

10.  o 

6H2 

121 

-10.5 

oOu 

7.01 

0.411 

9.3 

592 

505 

91 

-10.8 

65U 

*.U 

0.67 

7.6 

66 

-11.4 

700 

6.64 

0.77 

4.3 

424 

47 

-11.5 

75o 

8.H  I 

0.90 

2.0 

152 

32 

-11.2 

noo 

8.82 

1.06 

-2.8 

304 

24 

-9.0 

850 

n.44 

1.21 

-8.9 

271 

19 

-6.1 

TOO 

7.1  1 

1.41 

-16.5 

242 

15 

-5,5 

95U 

6.90 

1.6*1 

-26.2 

218 

12 

-5.  3 

1000 

5.34 

1.69 

-18.3 

111 

9 

-5.1 

1050 

3.10 

2.  1  7 

-41.(1 

170 

7 

-4.8 

1100 

0.00 

2.49 

-73.4 

150 

6 

-4.5 

drag  MuCR. 

wT.  0.028 

C«  AMS 

PCI.  OR  AG 

CHANGE  /  1  DCG.  YAW)**2  2.12 

KANGl 

HtlGHI 

TOT 

ANG  OF  (ALL 

V  ENERGY  OIVI/CIPCT.  OH AG ) 

M 

M 

SEC 

MILS 

hi  SEC  JOULcS  H/St-t/Pi.T 

0 

0.00 

0.00 

1.0 

0 

0.00 

0.00 

1.0 

50 

0.14 

0.03 

2.8 

| 

.00 

0.20 

0.06 

2.6 

I 

l  50 

0.40 

0.09 

i 

1.4 

4 

>00 

O.M 

0.  1) 

i 

1.2 

4 

!  5u 

0.62 

0.  L 6 

.  0 

1 

100 

0.71 

0.19 

.7 

\ 

150 

0.79 

0.23 

•  5 

400 

0  •  M  6 

0.27 

•  2 

450 

0.9  2 

0.30 

0.9 

500 

0.96 

0.  34 

t 

>.6 

r 

i50 

0.99 

0.39 

0.  3 

60U 

l  .00 

0.42 

0.0 

650 

i.oo 

0.46 

-0.4 

700 

0.4  7 

0.51 

-0.  7 

7  50 

0.9  3 

0.55 

-l.l 

800 

0  •('  7 

0.60 

-1.6 

850 

0.7  9 

0.65 

-2.0 

90u 

0  .69 

0.  70 

-2.5 

9  50 

0.5  6 

0.  75 

-3.  1 

1000 

0 .4  U 

0.(10 

-3.6 

1050 

0.22 

0.86 

-4.2 

1 100 

0.00 

0.91 

-4.9 

1664  1634 

1669  722 

.62* 

687 

15BS 

653 

j  54S 

621 

hit 

584 

4  7 

569 

41 

529 

39 

501 

39* 

473 

till 

lh\ 

447 

a 

37  J 

IIS 

III 

1060  288 

1025  269 

991 

1  Ml 

951 

922 

217 

8Bf 
8  51 

hi 

0.0 

0.0 

-0.4 

■1:1 
-i.'i 
-2 


-3.4 

:l-A 

-4,4 

•A:\ 

•5,4 

-*>.) 

-6.0 

■6,2 

-6.5 

■Aid 


-r 
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SC- 1-50 


typi  sc 

1 

CALIBER 

fa. 50  MM 

AVERAGE 

DENSITY  4.08 

GRAMS/CL. 

PROJ.  mT 

0.518  GRAMS 

PROJ.  01  A. 

3.18  MM 

IMPULSE  2. 

1  LI 

B.  SEC. 

DRAW  MUCH. 

WT.  0 

.000  GRAMS 

CHG .  w  T . 

4.98  GRAMS  SABOT  WT. 

0.655  GRAMS 

TWIST  RATE 

NA 

PCI.  URAG 

CHANGE  / 

< DEG.  Y AW ) **2 

1 

3.  74 

RANGfc 

HEIGHT 

see 

A NO  OP  TALL 

m/Kfc 

ENERGY  DlVl/DIPCf.  UK 

M 

M 

MILS 

JOULES 

M/  SEC/  Pi.  T 

U 

0.00 

0.00 

9.1 

184P 

2003 

0.0 

0 

0.00 

0.00 

9.1 

1048 

885 

0.0 

5u 

0.44 

0.03 

9.0 

1762 

805 

■'). ) 

loo 

o.nu 

0.06 

0.8 

1676 

726 

•1.7 

ISO 

1.31 

0.09 

8.6 

15  89 

654 

■2.6 

200 

1.7  3 

0.12 

8.4 

15  02 

5«<, 

-3.5 

2  so 

2.14 

0.15 

8.2 

1413 

518 

■4.4 

TO  0 

2.5  3 

0.19 

7.9 

1325 

455 

■  >«  3 

4  SO 

2.92 

0.23 

7.0 

1235 

39ft 

■6.3 

A  00 

3.29 

0.2/ 

7.2 

1145 

340 

-7.2 

4  SO 

3.6  3 

0.32 

fa.  8 

1054 

IK 

-4.2 

500 

3.9o 

0.37 

b*  3 

963 

■9.1 

550 

4.26 

0.42 

5.7 

872 

19/ 

—  | 

Lo.  1 

600 

4.S  3 

0.46 

5.0 

780 

15a 

-1 

1 1.0 

6  So 

4. /fa 

O.SS 

4.  1 

689 

-j 

11.9 

700 

4.94 

0.63 

2.9 

599 

-1 

12.6 

7  SO 

5.0  5 

0.72 

1.2 

512 

68 

-1 

13.2 

POO 

5.0A 

0.82 

-1.0 

4  30 

46 

13.4 

850 

4.94 

0.95 

-4.  3 

357 

33 

- 

l  3.0 

900 

4.0  3 

1.10 

-8.9 

307 

24 

- 

10.8 

9  50 

4.06 

1.2  a 

-14.9 

273 

19 

13 

-7.7 

1000 

3.16 

1.47 

-22.4 
-31.9 
“4  3.9 

244 

-6.3 

1050 

1100 

1.34 

o.oo 

1.69 

1.93 

217 

193 

12 

10 

-■-.0 

-i.7 

541 


SC-1-51 
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SC-1-52 


F YPt  SC  1  CALIBtK  b.30  MM  AVERAGE  DENSITY  A. OH  GKAMS/Co. 

PROJ.  MT  U.5%0  CRAMS  PROJ.  HI  A.  3.30  MM  IMPULSE  1.2  LB.  SEL. 

DRAG  RDCR.  WT.  0.000  UHAMS  CHG.  WT.  2.A7  GRAMS  SABOT  Ml.  0.635  GRAMS 
TWIST  KATE  NA  PCI.  OR  AG  CHANGE  /  (DEG.  YAW)**2  0.7A 


DRAG  ROCK.  W T .  0.0)2  Gf-AMS  POT.  DRAG  CHANGE  /  (DFG.  YAW)**2  2.12 


KANGt  HEIGHT  TOE  ANu  OF  FALL  V  ENERGY  U(VI/0(PCT.  DRAG) 

M  M  SEC  MILS  M/srt  JUULI.S  M/StC/PU 
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SC-1-53 


TYPL  SC 

l 

CALIBER 

6.50  MM 

PROJ.  m( 

0.690  GRAMS 

PROJ.  D 1 1 

DRAG  RDCR. 

WT.  0 

.000  GRAMS 

CHG.  < 

TWIST  RATE 

NA 

PCT.  1 

RANGE 

Mt igh  r 

TOF 

ANG  OF  1 

M 

M 

see 

MILS 

0 

0.00 

0.00 

7.8 

U 

0.00 

0.00 

7.8 

40 

0 . 1 11 

0.0  1 

/./ 

100 

0.75 

0.06 

7.4 

1  60 

1.12 

0.04 

7.3 

200 

1.A7 

0.12 

/.  1 

250 

1.R2 

8:15 

6.9 

100 

2.16 

6.b 

150 

2. A  7 

0.2  3 

6.  3 

AOO 

2.7/ 

0.27 

6.0 

A60 

1.06 

0.11 

5.6 

400 

J.  1  3 

0.36 

6.1 

550 

1.5  7 

0.A2 

A. 6 

600 

l./t) 

O.A? 

1.9 

660 

1.96 

0.6A 

1.  1 

TOO 

A.  04 

0.61 

2.0 

76u 

A.  16 

0.69 

0.7 

tlOu 

A  .  1  h 

0.  /  / 

-1.2 

H5U 

A. 0  4 

0.40 

-1.7 

400 

3.7/ 

1.01 

-7.  1 

4  5o 

1.12 

1.14 

-12.2 

luoo 

2.4,j 

1.1? 

-18.  A 

1050 

l  .40 

1.56 

-26.2 

UOO 

o.oo 

1.78 

-16.8 

URAu  RliC.R, 

n  1  .  U  . 

012  GRAMS 

per. 

R  A  .  i'j  t 

m  ir.Mt 

Tor 

ANG  OF 

M 

M 

SEC 

MILS 

WT, 


AVERAGE  DENSITY  A. OB  CKAMS/CC. 
3.30  MM  IMPULSE  2.1  LB.  SEC. . 
A. 95  GRAMS  SABOT  MT.  0.635  GRAMS 


DRAG  CHANGE  /  (DEG.  YAW)»*2  0.7A 


0 

0.00 

0.00 

0 

0.0  0 

0.00 

50 

0.1  1 

Q.o  i 

100 

0.21 

0.06 

0.11 

0.3  t 

0. 08 
0.11 

2  50 

O.A  / 

0.  1A 

100 

0.5A 

0. 1? 

35o 

0  .6  0 

0.21 

A  00 

0.64 

0 . 2  A 

A  50 

o./o 

0.2  1 

400 

Q.M 

0.31 

6  50 

0,/A 

0.  1A 

600 

0.7  4 

0.  38 

6  r>0 

0  .  /  5 

0.  A  l 

700 

0.7  1 

O.A  5 

750 

O./O 

0.  A4 

HOO 

0.6  4 

0.53 

860 

0.44 

0.47 

900 

0.6  1 

0.61 

450 

O.A  1 

0.66 

tooo 

0.2  i 

0.70 

1050 

0.1  6 

0.  74 

1100 

0.0  0 

O.oU 

V 

M/SEC 


Id  17 
1837 
1755 
1673 
1541 
15UU 
A2A 
3AO 
L255 
1169 
1081 
997 
910 
823 
736 
650 
565 
ADA 
A  OH 
»A2 
300 
269 
2AI 

2  I  6 


ENERGY 

JOULES 


2066 
995 
90ri 
8  2  4 
7A6 
670 
598 
529 
A6A 
AO  1 
3A6 
29  3 
24A 
200 

»8 

64 

A4 

3A 

2/ 


D(V1 /DCPCT .  DRAG) 
M/SEG/PGT 


f* 

U 


PC7.  OR  At#  CHANGE  /  (Dili.  YAW>**2  2.12 


t  •  c 

2.0 

h 

1:5 

1. ’4l 
0.7 
0  .  A 
0.2 
U.I 
0.1 
0.6 
0.4 
1.2 
1.6 
1.4 

2.  3 
2.7 
3.2 
i  •  6 


V 

tlFHGY 

M/SfcC 

JOULES 

1837 

<066 

1037 

994 

1  7  47 

952 

7  58 

910 

1719 

869 

16H0 

830 

itul 

IM 

M 

pi 

200 

169 

IIS 

IMS 


DIV)/U(PLT.  UR AG  I 
M/Sl  L/Pl  T 


0.0 

u.o 

-O.A 

-1.9 

-2.1 

:i:8 

-l.A 

3; 

-A.  7 
-5.0 
-5,  A 
-4.  7 
-6.0 
-6.1 
-6.6 
-6,9 

-7:1 
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SC-1-14 


TYPE  SC  l 

CAL  IBtR 

6.50  MM 

AVER AG b 

DENSITY  4.08 

OKAMS/Cl.. 

PRO J.  Wl  0.732  GRAMS 

phoj.  nu. 

3.56  MM 

IMPULSE  O.i. 

LB.  SEC. 

OR A(,  RUCK.  wr.  0 

.000 

GRAMS 

CHG.  wr. 

1.37  GRAMS  SAI10T  MT.  0 

.601  GRAMS 

Th 1ST  KATE 

NA 

per.  lrac 

CHANGE 

/  (OfcG.  YAW ) **2 

0.  74 

KANGt  HEIGHT 

TOP 

ANG  OF  PALL 

V 

tNERGY  D ( V ) 

/0(rcr.  DRAG) 
M/sr.c/Pi.r 

M 

M 

SPC 

MILS 

M/SPC 

JCULLS 

0 

0.00 

0.00 

22.  7 

1  389 

1286 

0.0 

0 

0.00 

0.00 

22.  7 

1  389 

7  Oo 

0.0 

50 

1.1  l 

0.04 

22.4 

mo 

62/! 

-O.B 

10.. 

2.2  0 

0.08 

22.1 

1231 

5  54 

-1.6 

1  50 

3.2 /'■ 

0. 1? 

21.8 

1181 

4fi  j 

-2.4 

2  00 

4.14 

0.  16 

21.4 

10  Tu 

4  19 

-  1.2 

250 

30u 

5.38 

6.40 

8:11 

20.9 

20.3 

990 

900 

350 

m 

-4.0 

-4.9 

3  50 

7.34 

0.  32 

19.  7 

427 

-5.7 

400 

(1.33 

0.  39 

14.9 

74  6 

204 

-o.5 

4  50 

*.24 

0.4o 

17.9 

665 

162 

-7.2 

500 

.0.09 

0.54 

16.6 

506 

126 

-7.9 

5  50 

L  0 . 8  7 

0.63 

14.4 

509 

95 

-6.5 

600 

1.55 

c 

1.  73 

12.6 

4)6 

70 

-•>  .6 

6  5o 

12.10 

>.H6 

4.5 

3  70 

50 

-8.7 

TOO 

12.4/1 

1.01 

5.3 

319 

37 

-7.7 

750 

12.61 

1.17 

-0.2 

247 

30 

-5.4 

400 

1?  .4  4 

1.  36 

-7.0 

259 

25 

-4.6 

S28 

11.9  1 

1.56 

“15.2 

2  34 

20 

-4.4 

10.9  * 

1.  74 

-25.4 

2  11 

16 

-4.1 

9  50 

9.40 

4 

I. 01 

-37.9 

190 

1  1 

-4.? 

1000 

7.14 

1 

».  31 

—  5  1  •  1 

171 

ll 

-4.0 

m 

4.t  1 
0.00 

i 

4 

!•  6? 

!•  9  7 

*  1  i  • 

154 

I)rt 

9 

7 

-  l.M 
-3.7 

OR  AO  ROCK.  «r.  O.039  Grt  AM  S 

HANGP  HP  I6H  f  TOP 
M  PI  SEC 


PCI.  OR  AO  CHANGE  / 


ANG  OF  FAIL  V 

M II b  M/SEC 


(OEG.  YAta)**2  2.1? 

ENfcRGY  n  I  VI /Cl  MC r  •  ckaci 
jouus  M/Stcmr 


545 


SC-1-5S 


1 


f  YPL  SC  1  CALIBER 

PKUJ.  wt  u.732  GRAMS 
ORA(i  ROCK.  Ml.  0.000  GRAMS 
TWIST  K AT t  NA 


6.50  MM  AVERAGE  DENSITY  A.Ott  GRAHS/CC. 

PRO j,  DU.  4.36  MM  IMPULSE  \U  LB.  StL. 
CMG.  WT.  2. AO  GRAMS  SABOT  NT.  0.603  GRAMS 
PCT.  DRAG  CHANGE  /  IDEG.  YAWU*2  0.7A 


RANGE 

M 


0 

SO 

too 

ISO 

iO\j 

?su 

JOO 

ISO 

<•00 

ASO 

soo 

550 

600 

650 

TOO 

Ho 
sou 
8  so 

900 
V5u 
1000 
10  so 
t  10U 


Hf IGHT 
M 


0.0  0 
o.uu 
0.6  8 

I. IS 

1  :U 

W« 

4.78 
A  6 
A. 71 
5.12 
5.5  l 

5.  HA 
(j.li 
6.4  1 

6.  A  1 

6. SO 

i:»? 

A  .9  6 
4.00 
2.1B 

O.oo 


RANG! 

M 


0 

0 

so 

fe 

400 
ISO 
AGO 
A  So 

SOU 

5  so 

COO 

6  SO 

Ws 

aoo 
aso 
900 
9  50 
IU0O 
1050 

tioo 


TOF 

SfcC 


0.00 

0.00 

8:8) 
0.  10 
0.  LA 
0.  LB 

8:51 

8:0 

0.A4 

0.A9 

006 
0.6  A 
0.  7 A 
O.HS 

!ab 

•  <j8 

Ml 


A NO  OF  FALL 
MILS 


V 

M/SEC 


1612 
lo  12 
ISIS 
t  A57 
1TB 
400 

:H8 

1059 
97V 
B9  7 

499 

a27 

462 

r 


fc MERCY 
JOULtS 


Dt VI/DIPCT.  DRAG) 
M2SFC/PCT 


0.0 

0.0 

-0.8 

•1.6 
-2. A 
-4.2 
-A  ,0 

-a. a 

-5.6 
-6.5 
-7.1 
-<4.  | 

-H  •  V 

18:1 

W 


ft* 

|o« 

IB  7 


_{:* 

=2:? 

-5.5 

:%:i 

-A.  8 


DRAG  ROCK .  wT.  0 


,049  ('.RAMS  PC  T.  DRAG  CHA'IGt  /  tUfcO.  YAWU*2  2.12 


Hi  IGH I 
M 


0.00 
0.00 
0  •  l  A 
0.28 
0  .  A  | 
0.5  2 
0.6  1 

8:5 

O.d  7 
0.92 
0.96 
0.9  7 
1.00 
0,99 
0.97 
0.92 
0.86 
0.78 
O.h  7 

0 . 6  A 
0. 49 
0.2  1 
0.0  0 


TOE 

Stc 


0.00 

0.00 

0.01 


ANG  OF  FAIL 
MILS 


V 

M/SfcL 


CNfcRGY 
J  (MILLS 


i  :< 


0.96 

0.91 


S46 


UIVI/DIPCT.  LRAii) 
M/SEC/Pt  r 

o.g 

o.o 

-ll.  A 
-0.7 

:l:i 

:{:8 
- 1.6 
-1.9 
-A. 2 
-A. 5 
-A  •  B 

:?:i 

-li  *6 
-‘t  •  fl 
*“0*1 
"hi  i 
-6%f» 


SC- 1-56 


±= 


TYPE  SC  L  CALIAtR  6.50  MM  AVERAGE  DENSITY  A. 08  CRAMS/CL. 

PROJ.  ViT  0.732  GRAMS  PROJ.  01  A.  i.56  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCIl.  mT.  0.000  GRAMS  CMG.  WT.  A. 07  GRAMS  SABOT  WT.  0.603  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGF  /  (DEO.  YAW)**2  0.7* 

RANGE.  HEIGHT  TOT  ANG  OF  FALL  V  ENERGY  UIV1/U1PCT.  UR  AG I 

M  M  SEC  MILS  H/SFC  JUULcS  M/SfC/Pi.l 
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750 
674 
bCC 
Si1  7 
458 
394 
338 
JO? 
2  75 
260 
227 
206 


l  196 
110) 
100  '> 
91 J 
821 
7  3-. 
691 
9  1 2 
49  1 
A  )0 
36o 
307 
25  > 
209 
162 
I  26 
99 
70 
12 
A  I 
34 
2  tl 
li 
1  1 


0.0 
0.0 
-0.7 
-l.r> 
-2.? 
-1.0 
-1.7 
-A  .6 
-6  .  1 
-B.0 
-6.8 
-7.6 
-3.1 
-9.0 
-9.7 
-10.2 
-  10  .  S 
-10. S 
-L0.0 
-h.O 
-1.9 
-S.2 
-i.O 
-A  .9 


0  R  A  ( ■  HI1CK. 


RANGE 

M 


^f.  0.QA9  GRAMS  PCI.  uKAw  CHANGE  /  (DEG.  YA1*)**2  2.12 


he  lour 

M 


To  7 

SEC 


ANn  OF  I  4LL 
MLS 


V 

3/  Si  G 


L  'll  R..Y  01  Vl/Ud’CI  .  I.RAtjl 
JOllLl.S  N/Si.G/PU 


0 
0 
SO 
100 
ISO 
200 
250 
lOo 
150 
AOU 
45o 
500 
550 
600 
650 
70o 
750 
HOO 
8  50 
900 
950 
1000 
1 05u 
1100 


0.00 
0.00 
0.15 
0.29 
0.A2 
0 .6  A 
0  •  6  A 
0  •  7  A 
0.62 
0.H9 
0.9  A 
0 .9  R 
1.0  1 
1.02 
l  .o  1 
0.90 
0 .9  A 
0.»8 
0.7  9 
0.66 
0.55 
0.19 
0.2  1 
0.00 


0.00 
0.00 
0,0  1 
0.07 
0.  10 
0.13 
0.  I  7 
0.  20 
0. 2  A 
0.2  0 
0.  32 
0.  J6 
0.40 
O.A  A 
0.  A« 

8:  Si 
0.62 
0.66 
0.71 
0.  76 
0.81 
0.87 
0.92 


1.  I 
3.  1 
2  .9 

2.  7 
2.  > 
2.  1 
2.0 
1.8 
1.9 
l .  * 
0.9 
U.t> 
0.  3 

-0.  I 
-U.A 
-0.6 
-1  .< 
-1.7 
-2  .  1 
-2.6 
-3.  1 

-  3.6 

-  A  .  2 

-  A  .  i. 


1569 
1569 
16  3b 
15  04 

14  72 
1439 
14  0  7 
13  76 
1  344 
1113 
1281 
12  50 
1220 
l  l  89 
1159 
1129 
1099 
I0h9 
1040 
10  l  l 
983 
9  54 
926 
-398 


1  795 

1109 

1062 

l  n  i  / 

97  3 
931 
889 
P49 

eio 

772 
7  39 
700 
669 

6  3c 
600 
566 
6  36 
60  t 
481 
459 
4  29 
A  04 
38u 
15  7 


0.0 

u.O 

-o.3 
-0 . 6 
-l  .0 
-l.  1 

-  I  .6 
-1.9 
-2.2 
-2.6 

—  2.6 
-  1.  L 
-3. A 
-1.7 
-3.9 
-4.2 
-A. 5 
-4.7 
-6.0 
->.2 
-6  .A 
-6.7 
-6.9 
-6.1 


j 

| 


552 


SC-1-62 


f  YPe  SC  1 


CAL10LR  6.50  MM 


PROJ.  Ml  U.90I  GRAMS 


HHOJ.  ntA. 


OHAi,  RDCR. 

wr.  o 

•000  GRAMS 

chg.  wr. 

fwisr  RAff 

ftt 

PCI.  DRAG 

RANGE 

HEIGHT 

fOF 

ANG  OF  FALL 

M 

M 

Itc 

MILS 

0 

0.00 

0.00 

5.7 

0 

0.00 

0.00 

9.  7 

5u 

0.2  il 

0.0) 

5.6 

100 

0.99 

0.06 

5.  4 

1  90 

o.m 

0.09 

5.2 

200 

1.06 

0.12 

6.0 

2  50 

1.30 

0.  16 

4  .  / 

A VfcR AGfc  OENSiry  <..00  GRAMS/Ct. 
3.8l  MM  IMPULSE  LB.  SCr. 

A.  70  GRAMS  SABOT  Ml.  0.557  GRAMS 


W 

A  00 
4  50 
900 
990 
600 
090 
700 
750 
HOO 
890 
900 
950 
1000 
1050 
I  100 


}:W 

1.9  5 

|:U 

2ls6 

2.69 

2.71 

2.72 
2  .  fc  8 
2.57 
2.38 
2.07 
1.61 
0 .99 
0.00 


Q.  19 

5.2  1 

0.2  7 
0.31 

0.96 

l:U 

0.69 

0.7) 

0.82 

0.92 

i« 

,50 


*i.5 

A. 2 
3*9 
3.9 

3.1 

2.6 

2.1 
1 «  A 
0.6 

:i:J 

:fcl 

-7.B 

-11.5 

-16.4 

-22.3 


V 

M/SEC 


1790 
1790 
1  719 
1647 
15  79 
150  3 
4)0 
1)5  7 
28  3 
209 
134 
1099 
98  3 
907 
6)2 
796 
681 
606 
53) 
464 
400 
342 
304 
277 


0.  74 


ENERGY 
J DULLS 


2  3  36 
1443 
1)30 
1222 
lit  7 
1017 

921 

Hi 

658 

9  79 

a? 

371 

|M 

209 

166 

12k 

97 

72 

53 

42 

it 


D|V) /D (PCT .  DRAG) 

M/srcmr 


0.0 

0.0 

-0.7 
-1.4 
-2.2 
-2.9 
-1.7 
-4.4 
-5.2 
-5.9 
-0.7 
-7.5 
-3.) 
- 1.1 
-9.0 
-10.6 

:  1:3 

- 12.5 
-I2.fi 
-12.7 
-12.2 
-10.  t 
-7.6 


DRAG  ROCK. 

wF.  0.049 

GRAMS 

PCf.  DRAG 

CHANGE  /  <I>CG.  YAW  1**2  2.12 

RANGE 

HEIGHT 

TOF 

ANIi  OF  r ALL 

V  ENERGY 

OIVI/OCMCT.  OR  AG  ) 
M/StC/Pt.l 

M 

M 

SEC 

MILS 

M/SfcL  JOtILtS 

0 

0.00 

0.00 

2.  3 

L  790 

1)36 

0.0 

0 

0 .00 

0.O0 

2.3 

1790 

[443 

0.0 

50 

O.L  1 

0.03 

2.1 

1756 

1)07 

-0.3 

LOO 

0.21 

0.06 

2.0 

1722 

1688 

333 

-0.7 

160 

0.3  1 

0.09 

1.8 

281 

-1.0 

200 

0.39 

0.12 

1.6 

1654 

[230 

-1.3 

250 

0.4  7 

0.15 

1.4 

1621 

180 

-1.7 

300 

0.54 

0.18 

I.< 

1588 

Llll 

-2.0 

350 

0.59 

0.21 

1.0 

1955 

[084 

-2.) 

400 

0.64 

0.24 

0.8 

192? 

[039 

994 

951 

-2.6 

50$ 

8:« 

0.28 

0.  )1 

0.6 

0.4 

1489 

1457 

-2.9 

-3.2 

55u 

0.7  3 

0.34 

0.1 

1425 

909 

-3.9 

600 

0.73 

0.30 

-0.1 

1393 

868 

-3.8 

650 

0.7  3 

0.42 

-0.4 

1361 

1)29 

828 

-4.1 

700 

Q./t 

0.45 

-0.6 

790 

-4.4 

750 

0.6  7 

0.49 

-0.9 

1298 

1267 

752 

-4.7 

800 

0.6  3 

0.93 

-1.2 

7  lb 

-5.0 

850 

0.56 

0.57 

-1.6 

1236 

681 

-5.3 

900 

0.49 

0.61 

-1.9 

1205 

64/ 

-9.5 

950 

0.39 

0.e9 

-*•2 

11  74 

614 

-9.8 

1000 

0.2  8 

0.70 

-2.6 

1144 

582 

-6.1 

1050 

1100 

0.1  9 

0.00 

0.74 

0.79 

-3.0 

-3.4 

1114 

1084 

m 

-6.3 

-6.6 

553 


SC-1-63 


TYPE  SC  1  CALIBER 

PRO  J.  MT  1*095  CRAMS 
DRAG  ROCR*  MT.  0.000  CRAMS 
TNIST  RATE  IW 


6.50  MM  AVERAGE  DENSITY  6.08  ORAMS/CC. 

PROJ.  DIA.  6.06  MM  IMPULSE  O.i  LI.  SBC. 
CMG.  MT.  1*29  GRAMS  SABOT  MT.  .0.5*5  CRAMS 
KT*  DRAG  CHANGE  /  IDtC.  YAM|99l  fi«T6 


»««•  «!«">  HE  ./Ice  IllSCtl  D"',6SlE8;»c¥**cl 


DRAG  ROCR.  MT.  0.059  GRAMS  PCT.  DRAG  CHANGE  /  IDEG.  YAW>**2  2.12 

RAJ^GE  HEIGHT  ANGMgh$PAU  °* V>  6  ?  4^8  /  ^C  V*  1 


TYP1  SC  1  CAL  1  BCR  6.50  MM  AVtRAGt  DENSITY  <>.08  t.RAMS/CC. 

PKOJ.  mT  1 .09*  GRAMS  PROJ.  01A.  <*.06  MM  IMPULSE  1.?  LB.  SEc. 

DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  MT.  2.2*  GRAMS  SABOT  MT*  0.52-3  GRAMS 


TWIST  KATE 

NA 

RANGE 

HE  K'.HT 

TOE 

M 

M 

SEX 

0 

0.00 

0.00 

0 

0.00 

0.00 

,50 

0.51 

0.03 

LOO 

T.oo 

0.0  7 

1  SO 

1  .49 

0.11 

?0l! 

1.96 

0.15 

250 

2.*  1 

0.19 

30U 

2  .H  i 

0.2  3 

350 

3.2  7 

0.2H 

*00 

3.66 

0.33 

*50 

*.03 

o.ia 

500 

550 

*.17 
*  .6  1 

0.** 

0.51 

600 

*.92 

0.58 

650 

5,13 

0.65 

700 

5.26 

0.  7* 

750 

5.3  1 

0.8* 

BOO 

5.25 

0.96 

B50 

5.0* 

1.09 

900 

*.6* 

1.2* 

950 

3.99 

(.*0 

LSS8 

3.0* 

1.13 

1.59 
1.  79 

1100 

0.00 

2.00 

PCI.  UR  AU  CHANGE  / 


ANG  OF  FALL 

Y 

MILS 

M/SEC 

10.5 

151* 

10.5 

151* 

10.2 

1**6 

10.0 

13  7  7 

9.  7 

1306 

9.* 

1239 

9.0 

1  1  69 

a.  / 

1099 

8.2 

1028 

7.7 

958 

7.1 

887 

6.* 

5.6 

m 

*.6 

675 

).* 

605 

1.9 

53  7 

-0.  1 

*71 

-2.  / 

*10 

-6.2 

355 

-10.7 

31* 

-16.  3 

28  7 

-22.9 

262 

-30.9 

2*0 

-*0,* 

219 

IOEO.  YAW) **2  0.7* 

ENERGY 

UlVI/UlPCT.  f.RAO) 

JOUli.S 

M2  see/ pct 

185  7 

0.0 

1255 

u.o 

1  M3 

-0.7 

-l.A 

937 

-2.1 

RAO 

-2.0 

7*9 

-1.5 

661 

-*.2 

579 

-*.9 

502 

-5.7 

*31 

-6.* 

365 

-7.1 

30* 

-7.fi 

2*9 

-3.5 

200 

-9.1 

15o 

-9.0 

122 

-9.9 

92 

-lo.o 

6  i 

-  J.6 

5* 

-ft.  5 

*5 

-6 . 3 

3d 

-9.2 

32 

-*.9 

26 

-*.ft 

OR  AO  RUCK. 

wT.  0.059 

GRAMS 

PCI.  DRAG  CHANGE  / 

lUfeG.  YAW)+*2  2.12 

RANGE 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY 

uiv)/0(pcr.  u 

M 

M 

SEC 

MILS  r 

i/SFC 

JOLLtS 

M/SEC/PeT 

0 

0.00 

0.00 

3.3 

151* 

l  B5  7 

0*0 

u 

0.00 

0.00 

3.3 

15!  * 

125ft 

0.0 

50 

0.16 

0.03 

3.  1 

i  ABA 

1 20ft 

-0.  3 

ii8 

0.30 

0.07 

2.9 

1*5* 

1156 

-0.6 

0.** 

0.10 

2.6 

L424 

LlOo 

-0.9 

200 

0.56 

0.  1* 

2.4 

1394 

1061 

25U 

0.68 

0.17 

2.1 

136* 

10  Lo 

300 

0.7ft 

0.21 

l.ft 

1335 

9  72 

-1.8 

350 

0.86 

0.25 

1.6 

1305 

929 

-2.0 

*00 

0.93 

0.29 

1*3 

1276 

887 

-2.3 

*50 

500 

0.99 

1.03 

8:W 

0.9 

0.6 

12*7 

1218 

8*7 

80  7 

-2.6 

-2.9 

550 

1.06 

0.*1 

0.3  i 

1190 

769 

-3.1 

600 

f.0  7 

0.45 

-0.  1 

1161 

733 

-1.* 

650 

700 

( .06 

0.50 

-0.5 

133 

69  7 

-J.7 

1.0  \ 

0.5* 

-0.9 

1105 

662 

-3.9 

750 

0.9ft 

0.59 

-l.A 

1077 

629 

-*.l 

800 

0.91 

0.63 

-1.  7 

1050 

59  7 

-4.4 

H53 

0.82 

0.68 

-2.2 

1023 

566 

-4.6 

900 

0.71 

0.57 

0.73 

-2.  7 

996 

516 

-*  .  0 

950 

0.78 

-3.2 

969 

507 

-ft.l 

1000 

0.*1 

0.83 

-3.8 

9*3 

*79 

-ft.  3 

1050 

0.22 

0.89 

-*.3 

917 

*53 

-5.5 

1 100 

0.00 

0.9* 

-*.9 

891 

*27 

-ft. 7 

5SS 


SC-1-6S 


TVPt  SC  1  CALIBER 

PROJ.  M!  1.095  GMRS 
DR  At,  RUCK.  NT.  0.000  OR  AMS 
ThlST  KATE  NA 


6*90  MM  AVERAGE  DENSITY  A. OB  GK AMS/Ct. 

PROW*  DM.  4.04  MM  IMPULSE  lit  LB.  SEt* 
CHG.  NT.  4.67  GRAMS  SABOT  MT.  0.929  GRAMS 
PCI.  UK AU  CHANGE  /  (DEG.  YAM  1**2  0.74 


kANGE 

M 


0 

u 

“50 

LUO 
160 
200 
250 
)0o 
J50 
400 
450 
500 
550 
400 
650 
TOO 
/  90 
oOU 
H90 
900 
950 
|  OOU 
I05u 
l  100 


HEIGHT 

M 


0.00 
0.00 
C .  2  5 
0.50 

0.7} 

0.96 

1:15 

:H 

1.91 
7.05 
2.17 
2.77 
2.33 
2.37 
2. 37 
2.32 
2.21 
2.0^ 
1  •  7  :> 
.35 
.7  8 
.00 


TOF 

SEC 

0.00 

0.00 

0.03 

8:8$ 

0.12 

oll$ 

0.23 

0.27 
0.  31 
0.  36 
0.41 
0.46 
0.52 
0.59 
0.64 
0.72 
0.80 
0.89 
0.99 

j:U 

1.41 


UHAu  KOCH •  *T.  0.059  GKAMS 


RANGE 

M 


0 
0 
50 
100 
150 
200 
240 
300 
350 
400 
450 
500 
550 
600 
650 
700 
75u 
800 
850 
900 
950 
100U 
1050 
1  100 


HEIGHT 

M 


0.00 
0.00 
0.11 
0.21 
0.31 
0.40 
0.4  7 
0.54 
0.60 
0 .0  5 
0.69 
0.72 
0.73 
0.74 
0.7  3 
0.71 
0.68 
0.6  3 
0.5  7 
0.49 
0.39 
0.2-3 

0 . 1  5 

0.00 


TOF 

SEC 


0.00 
0.00 
0.03 
0.06 
0.09 
0.12 
0.15 
0.  it) 
0.21 
0.25 
0.29 
0.31 
0.39 
0.38 
0.42 
0.46 
0.50 
0.53 
0.57 
0.6? 
0.66 
0.70 
0.74 
0.  79 


ANG  OF  FALL 
HI  LS 


4.2 

5.2 

5.1 

4.9 

4.7 

4.5 

4.2 

$i 

3.4 

3.0 

J:t 

i  •  6 

Li 
-0.6 
-1.  7 
-3.1 
-4.  7 
-6.9 
-9.8 
*13.7 
•18*6 


V 

H/SfcC 


1757 

1757 

1690 

1623 

1595 

liM 

151 


001 
9  .ID 

9» 

717 

tv, 

u» 

388 
3  36 
303 


ENERGY 

JOULES 


2501 

1690 

1564 

1442 

1125 

m 

899 

ill 

549 

474 

40*i 
340 
282 
73U 
183 
14) 
109 
82 


0IV)£0£PCT,  DRAG) 


Sfct/PtT 


0.0 

0.0 

-0.7 

-1  .3 

-2.0 

-2.7 

-3.4 

— 5:1 

-7.0 
-7. a 
-8.5 
-9.2 
-9.9 
-10.6 


ti 


\k  4 

:{f: 

•9.7 


PCI.  UK  All  CHANGE  /  (DEG.  YAW|**2  2.12 


ANG  OF  I  ALL 
MILS 


2.3 
2.  3 
2.2 
2.0 
'  .8 
.6 
>5 
>3 
1.0 
0.8 
0*6 
0.4 
0.  L 
-0*1 

-o!/ 

-lA 

=13 

-2.6 

-J.0 

-3.4 


V 

M/SEC 


1751 

1751 


ENrrtGY 

JOULLS 


U  I V  » /D I *»C  T  .  CRAG  J 
K/SCC/PCT 


0.0 
0.0 
-0.1 
-0.6 
-0.9 
-1.2 
-1.6 
-1.8 
-2.1 
-2.4 
-2.7 
-1.0 
-3.3 
-3.6 
-3.9 
-4.1 
-4.4 
-4.7 
-4.9 
-5.2 
-5.4 
.  7 
-5.9 
-6.2 


SS6 


SC-1-66 


MU2WU*Mid  hum  urn .  m*  - . t . . -y,.  n ,  - 


TY»t  SC  I 
PROJ,  Hi  .1.314 
oitfta  ftneiti  ht. 
TWIST  KATE  NA 


CAtIRH  A. 50  HM  AVERAGE  DENSITY  4.08  GKAMS/CL. 

GRANS  PROJ.  01  A.  4.32  MM  IMPULSE  O.b  LB.  SEL. 

0.000  C.KAMS  £HG.  WTi  l.ifl  GRAMS  SABOT  hT.  0.464  GRAMS 
PC? *  DRAG  CHANGE  /  (DEC.  YAW)**2  0.74 


RANGE  HEIGHT  TOF 
M  M  SEC 


ANG  OF  TALL 
MILS 


V 

M/src 


ENERGY  IMVI/CIPCT.  t:RAGl 
JOULLS  M/SEC/PC.T 


750 

BOO 

B50 

900 

950 

1000 

!?o8 


23.1 

23.1 
22.  7 

22.3 
21.  h 

21.3 
20.7 

19.9 

19. 1 
1  ft.  o 

6.7 

!:l 

1:1 

-i:S 

-9.3 

16.*A 

25.9 
36.5 

49.1 

64.1 
62.0 


1 1  88 

1271 

llBfl 

92,1 

1122 

82, t 

1056 

733 

99  0 

fc  44 

92  3 

560 

856 

482 

m 

41o 

343 

657 

284 

592 

230 

K» 

183 

143 

409 

110 

35  7 

84 

31  7 

66 

29  1 

50 

266 

47 

246 

40 

22  6 

14 

208 

2o 

m 

24 

20 

160 

1/ 

0.0 

0.0 

-0.7 

-1.3 

-2.0 


-2.7 

-3.4 
-4.0 
-4.7 
-5.3 
-3.9 
-0.4 
-7».  7 
-0.9 
-6.9 
-6.0 
-4.4 
-l.B 
-3.7 
-3.7 
-3.6 
-1.0 
-3.5 
-3.4 


DRAG  RDCR .  mT.  0.071  GRAMS  PCI.  DRAG  CHANGE  /  MFC.  YAH1**2  2.12 


RANGt  HfctGHT 

TOF 

ANG  OF  '  All. 

M 

M 

SUL 

MILS 

0  0.00 

0.00 

5.  7 

0  c 

>.00 

0.00 

5.  7 

50  0.27 

0.04 

5.  3 

100  0.52 

0.09 

5.0 

150  0.70 

0.13 

4.6 

200  C 

>.9rt 

0.  IB 

4.2 

250 

..17 

0.22 

3.7 

m 

•  34 
1.49 

8:M 

3.4 

2.6 

400 

L  .62 

0.  3  7 

5.  i 

450 

1.72 

0.42 

1.7 

ffl 

L.BO 

L.B5 

0.47 

0.53 

h:i 

600 

l.»6 

0.5<i 

0.0 

650 

L.B5 

0.64 

-0.7 

700 

L.fll 

0.70 

-1.4 

750 

l.72 

0.76 

-2.  1 

BOO 

L.6 1 

0.82 

-2.9 

850 

L.45 

0.89 

-3.  7 

900 

..26 

0.95 

-4.6 

950 

i.Ol 

1.02 

-5.5 

1000 

>.  7  3 

1.09 

-6.9 

1050  ( 

1100  C 

1.49 

>.00 

1.17 

1.24 

-7.6 
-B.  7 

V 

TNI-RUY 

um/uipcr.  on  AG  > 

M/St-C/Pt-T 

H/  SEC 

JOULfS 

11SB 

1271 

0.0 

116a 

92a 

0.0 

ll'fi 

887 

B46 

-0.3 

-0.5 

1109 

807 

-0.11 

1083 

769 

-1.0 

1057 

10  32 

69^ 

-1.3 

-1.5 

1007 

66  3 

-i.B 

962 

630 

-2.0 

957 

598 

-2.2 

912 

\v, 

-2.4 

908 

-2.7 

884 

50a 

-2.9 

Bt>0 

481 

-4.1 

047 

453 

-3.3 

813 

429 

-3.5 

790 

409 

-1.7 

767 

381 

-3.9 

745 

359 

-4.0 

723 

337 

-4.2 

701 

317 

-4.4 

6  79 

24/ 

-4.9 

658 

279 

-4.7 

SS7 


SC-1-67 


Tm  SC  1  CALIBER  6.50  MM  AVfcR AGE  DENSITY  4. OB  GRAMS/Ct. 

RROJ.  hi  l.JIS  GRAMS  PRSOt  OTA*  4.12  MM  IMPULSE  1*2  LB*  JfC. 

DR Aii  MUCH.  WT.  0.000  GRAMS  CMG.  MT.  2.15  GRAMS  SAttOT  WT.  0.466  SRAMS 


TWIST  RATE 


NA 


PCT.  DRAG  CHANGE  /  IOEG.  YAM) **2  0.74 


ANGC 

HE  IGHI 

TOP 

ANG  OF  1 

M 

H 

SEC 

MIL- 

U 

0.00 

0.00 

10.5 

0 

o.ou 

0.03 

10.5 

5o 

0.5  l 

0.U4 

10.3 

LOU 

no 

l:il 

0.07 

0.11 

l8:¥ 

200 

1.97 

0.15 

9.4 

250 

2.42 

2*  i* 

9.0 

300 

2.8  6 

0.24 

8.6 

150 

3.27 

5.29 

8. 1 

4  00 

3.66 

6.34 

T.6 

4  50 

4.02 

0.40 

7.0 

SOo 

4.35 

0.46 

6.2 

550 

4.64 

0.52 

5.4 

600 

4.8  ri 

0.09 

4.3 

660 

5.0  7 

0.6/ 

?.i 

700 

5.14 

0.  76 

1.5 

750 

5.22 

0.86 

-0.5 

800 

5.14 

O.ld 

-J.O 

H50 

4.4  z 

I.  10 

-6.4 

900 

4.52 

1.26 

9  50 

3.117 

1.42 

1000 

10  50 

2.9  4 
1.6/ 

1.59 

1.79 

-22.4 

-29.4 

1  IOO 

O.OU 

2.00 

-38.7 

V 

M/5f  C 


1454 
1454 
1400 
L325 
1260 
1144 
1128 
1062 
446 
424 
862 
746 
724 
663 
6  9B 
5  34 
472 
415 
362 
320 
293 
2  70 
240 
22fl 


ENERGY 

JOULtS 


1904 

1390 

t?E 

1044 

936 

III 

568 

489 

ill 

18/ 

14/ 

u» 

8t> 

67 

67 

4i» 

40 

34 


0(Vl/D(t»CT.  DRAG) 

m/sec/pct 

0.0 

0.0 

-O.h 

-1.3 

-2.0 

:I:S 

-4.0 

-4.6 

-5.3 

—6.0 

:!:? 

-9.0 

3:* 

-6.4 

-111 

-4.6 


OK Ao  MOCK.  wT •  0.071  OK  AMS  MCI.  IWAo  CHANGE  /  IOCG.  YAW)**2  2.12 

ENERGY  Oivi/OIPGT.  HR  AG 

Joules  m/sec/ku 

0.0 
0.0 
-0.3 
—0 . 6 
-0.fi 
.1 
,.4 
[  *6 

-2^2 

:  1:1 
-2.9 
-3.2 
-3.4 
-3.6 
-3.9 
-4.1 
-4.3 
-4.5 
-4.7 
-4.9 
-5.1 
-5.3 


ANGt 

HEIGHT 

TOF 

A  Nil  OF  t  ALL 
MILS 

V  CNF  MG’ 

f* 

M 

$fci: 

M7  see  joule: 

0 

0.00 

o.uo 

3.6 

1 

.454  1 

904 

0 

0.00 

O.UO 

3.0 

1 

.4  54  1 

390 

5u 

0.1  7 

0.03 

3.3 

1426 

336 

100 

0.  1  3 

0.07 

3.1 

1398 

203 

150 

0.4  7 

0.11 

2.6 

1  370 

2  32 

200 

O.bO 

0.14 

2.5 

L  34  2  1 

182 

250 

300 

0.72 

O.H  3 

§:)2 

i'  * 

2.0 

il«  ?  1 

I33 

350 

0.92 

0.26 

1.6 

1260  1 

400 

1.00 

0.30 

1.3 

1233 

994 

450 

1.06 

0.34 

1.0 

206 

950 

500 

1.10 

0.38 

0.6 

1179 

29« 

550 

1.13 

0.42 

0.3 

L 152 

86  f 

827 

600 

l.t  1 

0.47 

-0.  1 

1126 

650 

.12 

0.51 

-0.5 

100 

768 

700 

1.09 

0.56 

-0.9 

1074 

III 

750 

1.04 

0.61 

0.69 

-1.4 

048 

714 

800 

0.97 

-1.8 

L022 

6?? 

050 

0.H7 

0.70 

-2.  3 

997 

646 

900 

0.75 

0.76 

-2.4 

vA 

ilt 

950 

1000 

0.61 

0.43 

0.81 

0.H6 

-3.4 

-4.0 

94? 

922 

1050 

0.2  3 

0.42 

-4.6 

698 

522 

i  100 

0.00 

0.47 

-5.2 

674 

494 

5S8 


SC-1-68 


TVPfc  St  I  CAL  I  BEK  6. 50  MM  AVERAGE  DENSITY  **.08  GHAMS/CU. 

PfIOJ.  MT  Utlt  GRAMS  PROJ.  OtA.  4.32  MM  IMPULSE  2.1  LA.  Stl.. 

ORAr.  MtH.Hv  *?•'  OifcGG  GRAMS  tHG*  «T.  4.55  GRAMS  SABOT  tsf.  u. ABO  GRAMS 
rwlST  MATE  NA  PCT.  drag  CHANGE  (  IDE...  YAH )**2  0.  /4 

RANGE  HEIGHT  TOP  AN6  OP  TALL  V  ENERGY  D(V)/UIPCT.  DRAG  I 
M  M  SF.t,  MILS  M/SEC  JOULtS  M/StC/PU 


0 

0.00 

0.00 

6.U 

1720 

2665 

(J 

0.00 

0.00 

5.0 

1720 

1946 

50 

0.24 

0.03 

4.6 

165  7 

1  806 

100 

0.47 

0.06 

4.6 

1694 

17.70 

1  50 

0.  70 

0.09 

4.4 

1530 

1640 

f?g 

m 

8:16 

i:« 

:ss 

Mi 

300 

1.30 

0.20 

3.7 

1337 

n  76 

350 

1.46 

0.24 

3.4 

12  72 

1064 

400 

1.64 

0.28 

1.1 

1207 

95H 

1$ 

[  •  7  It 
1.91 

0.32 

0.36 

ill 

lu /4 

856 

760 

550 

2.0  1 

0.41 

I .  H 

1009 

669 

6CU 

2.10 

0.46 

t.  J 

94  a 

58h 

IN 

2. 1  5 

0.32 

0.  7 

8  75 

604 

2.17 

0.58 

U.O 

809 

43o 

75  0 

2.16 

0.64 

-0.8 

742 

362 

noo 

2.10 

0.71 

0.79 

“1.6 

6  76 

300 

Ago 

1.90 

“3.0 

610 

246 

900 

1.01 

0.H.I 

-4.5 

546 

196 

950 

1.55 

0.97 

“6.4 

484 

1 54 

LOOO 

1.10 

1.08 

-8.9 

426 

119 

1040 

0.68 

1.21 

-12.0 

371 

9 1 

1100 

0.00 

1.35 

“16.2 

32  7 

70 

u.o 

0.0 

-0.6 

-1.3 

-1.0 

-2.6 

-3.2 

-3.9 

-4.6 


559 


SC-1-69 


JYPL  SC 

l 

CALIBER 

6.50  HR 

AVERAGE 

DENSITY  4 

.00  GRAMS/CC. 

PROJ.  . 

1*662  ONAM$ 

PROJ.  01  A. 

4.57  MM 

IMPULSE 

0.6  LB.  SEt. 

DRAG  RUCR, 

WT»  0.000  CHAWS  CHG.  WT. 

1.12  CRAWS  SABOTWT.0.441  CRAWS 

TWIST  RATE 

NA 

PCT  .  DRAG 

CHANGE 

/  (DEG.  YAW) ♦♦2  0.74 

RANGC 

M 

HEIGHT 

M 

TOF 

SEC 

A NO  OF  FALL 
MILS 

V 

M/SEC 

ENFRGV 

JOULES 

u 

0.00 

0.00 

24.9 

1114 

1242 

0.0 

U 

0.00 

0.00 

24.9 

1114 

969 

0.0 

50 

1.21 

0.06 

24.6 

1061 

86  3 

-0.6 

loo 

?.40 

0.10 

24.0 

969 

764 

-1.1 

15lJ 

1.6  7 

0.16 

23.4 

926 

669 

-1.9 

200 

4.70 

0.20 

22.6 

663 

501 

-2.5 

250 

5.8  l 

8.26 

22.1 

800 

500 

’3*1 

700 

6.6  7 

0.33 

21.2 

737 

4  24 

-3.8 

760 

7.90 

0.40 

20.2 

675 

355 

-4.4 

400 

fl.8o 

0.4  A 

19.0 

613 

293 

-4.9 

4  60 

9.77 

0.56 

17.5 

552 

238 

-9.5 

600 

10.69 

0.66 

15.7 

49  3 

190 

-9.9 

550 

11.71 

0.77 

IS. 4 

437 

149 

-i>.2 

600 

11.90 

0.09 

10.4 

385 

>48 

74 

-6.3 

660 

700 

\l:U 

1.03 
i.  id 

6*6 

l.b 

319 

306 

-6.1 

-4.9 

7  60 

12.50 

1.35 

-4.0 

284 

63 

-3  8 

aou 

12.15 

1.64 

-10.  7 

263 

54 

-3.5 

850 

11.44 

1.73 

-18.5 

24  3 

46 

-7.5 

900 

960 

10.72 

8.71 

1.93 

2.18 

-27.  7 
-38.5 

it) 

39 

33 

-3.4 

-3.4 

1000 

6.62 

2.43 

-51.1 

191 

23 

-7.3 

1060 

3.66 

2.  71 

-66.1 

176 

24 

-7.3 

MOO 

0.00 

3.00 

-63.6 

K>2 

20 

-7.2 

CRAG  RDCR. 

Ml 

r.  u.064 

GRAMS 

PCT.  OK AG 

CHAMGE  / 

IllEfi.  YAW)  **2 

2.  12 

RACGf. 

HEIGHT 

Tot 

ANU  OF  TALL 

V 

tNFRGY 

om/nipcr.  o 

M 

M 

SFC 

MILS 

M/SEC 

JOIILLS 

M/StC/PtT 

0 

0.00 

0.00 

6.4 

1114 

1242 

0.0 

0 

0.00 

0.00 

6.4 

1114 

96  9 

0.0 

50 

c 

1.71 

0.05 

6.(1 

1090 

92ft 

-0.2 

100 

( 

1.59 

0.03 

5.6 

t065 

885 

-0.5 

150 

1.86 

0.14 

5.  1 

1041 

844 

-0.7 

200 

L.  10 

0.19 

4.7 

1017 

806 

-0.9 

250 

1.32 

0.24 

4.2 

994 

768 

-1.2 

300 

.5  1 

0.29 

J.  7 

9  70 

73 1 

-1.4 

350 

1.68 

0.34 

1.1 

947 

696 

-1.6 

400 

[.u 2 

0.79 

2.5 

924 

662 

-1.8 

450 

1.94 

0.45 

1.9 

901 

629 

-2.0 

50u 

\ 

?  •  0  2 

0.51 

1.3 

8  78 

597 

- 2 .3 

5  50 

i 

>.07 

0.56 

0.7 

856 

566 

-?.5 

600 

4 

i.U’j 

0.62 

0.0 

314 

537 

-2.6 

f>50 

i 

>.08 

0.68 

-0.8 

8  12 

503 

-2.8 

700 

4 

!.0  3 

0.75 

-1.6 

790 

481 

-1.0 

750 

.94 

0.81 

-2.4 

769 

455 

-3.2 

600 

1.60 

0.0b 

-3.3 

74H 

430 

-1.4 

850 

[  .6  3 

0.94 

-4.2 

727 

405 

-3.6 

900 

.41 

i.oi 

-5.1 

706 

382 

-1.7 

950 

1.14 

1.08 

-6.2 

686 

360 

-3.9 

1000 

( 

1.6  l 

1.  16 

-7.J 

666 

139 

-4.0 

1050 

t 

1.44 

1.24 

-b.4 

64  6 

Ufa 

-4.2 

1100 

0.00 

1.31 

-9.7 

626 

299 

-4.1 

560 


SC- 1-70 


TYPE  SC 

1  CALIBER 

6.90  NN 

AVERAGE 

DENSITY 

4. OB  GRAMS/CU. 

PROJ.  MT  , 

1.562  GRAMS 

PAOJ.  OU.  ' 

4.97  MM 

IMPULSE 

L •  4.  LB*  SEC • 

DRAG  ROC*.  W7*  0.000  CRAWS 

- CHG.  WT.  : 

GRAMS  SABOT 

WT.  0.441  GRAMS 

twist  rate 

MR 

PCT .  DRAG 

CHARGE 

/  (DEG.  YAM)«*2  0.74 

RANGE 

HEIGHT  1 

lli 

ANG  OF  FAU 

V 

ENERGY 

OlVl/DIPCr.  LRAu) 

M 

n  < 

MIL* 

M/SEC 

JOULLS 

M/SFC/P(.r 

0 

0.00  < 

>.00 

11. 0 

1369 

19  32 

0.0 

0 

0.00  ( 

3.00 

11.0 

1369 

1507 

o.u 

50 

0.53  l 

5.04 

10.7 

10.4 

1326 

1377 

-0.6 

100 

1.05  C 

>.0B 

1266 

1252 

-1.2 

150 

1.56  C 

3.12 

10.  1 

1205 

1133 

-1.9 

200 

3.16 

9.  7 

1143 

1  02  U 

-2.5 

5!®?  J 

\:A 

9.3 

8.9 

m 

-3^ 

350 

5.40  < 

5.30 

8.4 

955 

712 

-4.4 

400 

3.79  ( 

3.36 

7. a 

692 

421 

-5.0 

450 

4.16  ( 

3.41 

7.1 

829 

537 

*  7 

-6*1 

500 

4.50  ( 

3.48 

6.  3 

766 

456 

550 

600 

4.  79  ( 

3.55 

5.4 

703 

386 

-6.9 

5.03  ( 

3.62 

4.3 

64  L 

321 

-7.4 

650 

5.22  < 

3.70 

2.9 

560 

520 

26  3 

-H.0 

TOO 

5.33  < 

3.79 

I.  3 

211 

-!».4 

750 

5.35  ( 

3.89 

-O.b 

463 

167 

-8.7 

ago 

5.25 

l.Ol 

-3.4 

409 

131 

-a. « 

850 

900 

1 

|:i* 

“6.8 

“11.2 

3  59 
111 

101 

Bo 

-8.7 

-7.8 

950 

3.9  1 

1.45 

“16.5 

68 

-6.0 

1000 

2.96 

1.63 

-22.8 

272 

5a 

—  4  .  b 

10*0 

1.67 

1.82 

-30.0 

25? 

50 

-4*5 

noo 

0.00  i 

1.03 

-38.6 

233 

42 

-4*4 

DRAG  RDCft. 

RT .  0.084 

GRAMS 

pct.  drag  change  /  cute.  yaw>**2  2.12 

RANGE 

HEIGHT 

TOE 

4No  OF  TALL 

V  ENERGY 

um/0(RCr.  DRAG) 
M/StC/  P(.1 

M 

M 

SI:C 

MIL*  M/SFL  JOULLS 

0 

0.00 

0.00 

3.9  1 

1389  1932 

u.o 

0 

0.00 

0.00 

3.9  ! 

L  389  1507 

0.0 

50 

0.1  rt 

0.04 

3.6  I 

1163  1449 

-0.3 

IOC 

0.35 

0.07 

3.1  i 

L  33  7  1 

1393 

-0.5 

150 

0.51 

0.11 

0.15 

3.0 

!m  1 

1339 

-0.8 

200 

ill 

0.66 

2.7  i 

.286 

- 1 .0 

0.78 

0.19 

2.4  1 

L259 

.234 

-1.5 

0.90 

0.23 

2.1  1 

1234  1 

1163 

-1.5 

350 

1.00 

0.2  7 

i.b  ; 

1208 

1134 

-1.8 

400 

1.08 

0.31 

1.4 

183 

1060 

-2.0 

450 

500 

1.14 

0.35 

1.1  1 

1158  1 

1040 

-2.3 

1.19 

0.40 

0.7 

1 1  33 

995 

-2.5 

550 

1.22 

0.44 

0.3 

L 106 

951 

-2.7 

600 

1.23 

0.49 

-0.1 

[083 

909 

-2.9 

650 

1.2  l 

0.54 

-0.6  ’ 

1069 

867 

-3.2 

700 

1.18 

0.6  8 

-1.0  1 

1035 

62a 

-3.4 

750 

1.12 

0.63 

-1.5  I 

[Oil 

789 

-3.6 

BOO 

1.04 

0.68 

-2.0 

987 

752 

-3.8 

850 

0.94 

0.73 

-2.5 

964 

71* 

-4,0 

3?S 

0.81 

0.79 

-3.1 

940 

680 

-4.2 

0.65 

0.64 

-3.7 

917 

647 

-4.4 

ISlo 

0.47 

0.69 

-4.3 

694 

614 

-4.6 

0.25 

0.95 

-4.9 

871 

563 

-4.0 

1100 

0.00 

1.01 

“5.6 

849 

552 

-4.9 

561 


SC-1-71 


TYPE  SC  I  CALIBER 

PROJ.  WT  1.962  GRAMS 
OR AC  ROCR.  MT •  O.OOO  GRAMS 
THlsr  KAIE  NA 


6.90  MM  AVERAGE  DENSITY  A. 08  GMAMS/CL. 

PROJ*  DU.  4.67  MM  IMPULSE  2.1  II.  ,SCC# 
CMC#  WT.  4.4i  GRAMS  SABOT  NT.  0.441  GRAMS 
PCT*  DRAG  CHANGE  /  IOEG.  YAWI«*2  0.74 


RANGE 

M 


0 

0 

sc 

100 
1 60 


J60 
100 
160 
400 
460 
SOU 
660 
000 
460 
700 
750 
000 
RSO 
<700 
95u 
moo 

1050 

1100 


HEIGHT 

M 


O.OU 
0.00 
0.24 
0.44 
0.6  6 
1.M9 
[.on 
.26 
.4  J 
1.59 

.94 
.0  1 
.06 
.0  7 
2.06 
.90 
.4  7 
1.69 
1.4  4 
I.U9 
0.62 
0.00 


TOF 

Sfct 


0.00 

o.oo 

C.OJ 

0.06 

0.09 

1:12 

0.20 

0.24 

0.20 

0.32 

0.37 

0.42 

0.47 

0.62 

0.50 

0.65 

0.72 

0.79 

0.07 

0.97 

1.07 

1:13 


ANG  OF  FALL 


MILS 

M/SfcC 

4.9 

1679 

4.9 

1679 

4.7 

1619 

4.5 

1569 

4.3 

1499 

4.1 

1439 

J.  R 

3.5 

SI? 

3*2 

2.9 

ill 

2.5 

2.1 

till 

1.7 

1006 

944 

6.5 

aal 

-0.2 

0  1 8 

-1.0 

755 

ENERGY 

JOULES 


Om/OIPCT.  UMAG) 
M/SF - 


lEC/PlT 


-4.5 

-6.2 

**c  •  *♦ 

-tin} 


692 
6  30 
569 
509 
453 
4  00 
351 


OR  AO  ROCK.  WT.  0.004  GRAMS 


PCI.  ORAb  CHANGE 


/  (DEG.  YAW  1**2 


2.12 


RANGE 

M 


HEIGHT 

M 


TOF 

SEC 


ANG  OF  I  ALL  V 

MILS  M/SfcC 


ENERGY  0(V1/U(PCT.  UK AG  1 
JOULES  M/StC/Pt.T 


0 

0.00 

0.00 

< 

!  *  5 

0 

0.00 

0.00 

2 

1.5 

50 

0.12 

0.03 

2 

:.3 

ioo 

0.2  3 

0.06 

’« 1 

150 

0.3  1 

0.09 

1 

.9 

200 

0.42 

0.12 

1 

•  7 

2  50 

o.so 

0.  16 

1 

,  .5 

300 

0.6  7 

0.19 

1 

.  «  3 

350 

0.64 

0.22 

1 

,.l 

400 

0.69 

0.26 

C 

1.9 

450 

0.73 

0.29 

c 

1 .  b 

56$ 

8:h 

0.33 

0.36 

c 

c 

1.4 

1.1 

600 

0.77 

0.40 

-c 

1.1 

650 

0.7  / 

0.4  3 

-c 

1.4 

700 

0.74 

0.47 

-c 

1.7 

750 

0.71 

0.51 

-1 

..0 

800 

0.6  6 

0.55 

-1 

.3 

860 

0.59 

0.69 

-1 

.7 

900 

0.6  1 

0.63 

-2 

!.0 

950 

0.41 

0.66 

-2.3 

1000 

0.29 

0.  72 

-2.7 

1060 

0.16 

0.76 

-3.1 

UOU 

0.00 

0.  A 1 

-3 

1.6 

562 


SC-1-72 


I YPL  SC  1  CAUBGK 

PAOJ.  Hi  ;1.640  GRAMS 
ORAG  RUCR j~!T •  6.000  GRAMS 

rwtST  RATE  NA 


RANGE 

M 


HEIGHT 

M 


TOf 

SfcC 


6.50  MM  AVERAGC  OENSITY  A. 08  GRAMS/Cl . 

PROJ.  D1  A.  4*83  MM  IMPULSE  0.6  LB.  $El.. 
CHd.  mT«  1*05  GRAMS  SABOT  WT.  0.389  CRAMS 
PCT.  ORAG  CHANGE  /  lOfcO.  YAK >  *42  0.74 


„!«  SooEHs  ■"•'cjaikt**"’ 


u 

0 

so 

100 

m 

2  SO 
:au 

360 

AOO 

$18 

650 

bOO 

650 

700 

760 

<1 OO 
950 
1000 
1050 
1100 


0.00 

0.00 

1.31 

2.64 

6.3  7 
7 

e  * 

*  u 

1  Mi 
l  lift 

13.4  1 

m\ 

9.20 
6.0  7 
3.04 

0.00 


0.00 
0.00 
0.05 
0.  10 
0.  1 1) 

8.22 

.28 

8.35 
.43 
0.52 

8:11 
0.83 
0.96 
,.ll 
L.2  7 
..45 
1.63 
1.84 
2.06 
2.29 
1.55 


27.4 

27.4 

26.9 

26.3 

25.7 

26.0 

24.1 

23.2 

22.0 

20.6 

II:  S 

13.9 

10.5 
6.1 
0.9 

-5.3 
-12.4 
-20.6 
-10.? 
—  4  l  •  4 
-54.4 
-69.5 
— 8  7 . 2 


103  K 
1038 
979 
919 
8hO 

188 

ti\ 

665 

509 

465 

405 

358 

321 

29  7 
275 

m 

552 

189 


1201 

991 

8fll 

nr 

h  8(J 

589 

*305 

427 

357 

294 


62 


191 

151 

l« 

et 

70 

60 

52 

44 

It! 

31 

K 


0.0 
0.0 
-O.fc 
-L.2 
- 1  .  (i 
-2.4 
-3.0 
-3.5 
-4.1 
-4.6 

:3:J 

:$:1 

:$:8 

-i.i 

-3.2 

-3.2 

:i:i 


DRAG  RuCR. 


WT.  0.099  GRAMS  PCT.  ORAG  CHANGE  /  lOfcfi.  YAW»**2  2.1? 


RANGE 

M 


HEIGHT 

M 


TOF 

ShC 


0.00 

0.00 

0.05 

8:1° 

0.20 


ANG  OF  TALL 
MILS 


7.4 

7.4 

6.9 

6.4 

5.9 

5.4 

4.8 

4.2 
3.6 

2.9 

2.2 

1.5 
0.  7 

-0.  I 
-0.9 
- 1. 0 
-2.7 
-3.7 
-4.8 
-5.9 
-  7.0 
-8.  1 
-9.6 
-11. 0 


V 

ENERGY 

[im/oiRcr.  u 

M/SFC 

JOUlhS 

M/SFG/PU 

1038 

1201 

0.0 

1038 

991 

0.0 

1016 

948 

-ti .  2 

99  3 

90b 

-0.4 

971 

865 

-0.7 

949 

826 

-0.9 

92  7 

788 

-i.i 

906 

884 

751 

716 

863 

68U 

~  l  •  7 

842 

64  7 

-1*9 

821 

616 

-<[•1 

801 

584 

-?•  5 

780 

554 

760 

526 

9  6 

740 

49  7 

*L  «8 

721 

4  70 

701 

446 

•  $  ■  l 

682 

420 

-  i  •  2 

66  3 

397 

-  *.<i 

644 

374 

-i  •  5 

626 

351 

608 

332 

590 

312 

-  i.9 

S63 


SC-1-73 


TVPL 


SC  l 


CAURFA 


PRO.I.  wT  1.840  GRAMS 
DRAG  ROCR.  *T.  0.000  GRAMS 


TWIST  KATt 

NA 

KANOfc 

HEIGHT 

Tor 

M 

M 

SEC 

0 

0.00 

0.00 

0 

0.00 

0.00 

50 

0.57 

0.04 

100 

1.11 

0.08 

150 

1.6  7 

0.12 

200 

2.20 

0.1  7 

250 

2.70 

0.21 

400 

i.  in 

0.26 

450 

1.6  4 

0.12 

400 
450 
500 
650 
60U 
650 
700 
750 
800 
t>5U 
900 
950 
1000 
1050 
l  100 


4.U6 

4.45 

4.80 

5.11 

5.5b 

5.54 

5. 65 

5.66 
5.54 

4.07 
1.07 
1.7  1 

o.uo 


0.17 

0.44 

0.60 

0.57 

8.65 
.  74 

o.ei 

0.94 

1.06 

1.19 

1.14 

I. 51 

1.69 

1.8B 

2.08 


6.50  MM  AVEKAGfc  OENSITY  4.08  GRAMS/CL. 

PAOJ.  OU.  4.89  MM  IMPULSE  1.2  LB.  SEC. 
CHS.  MT.  1.95  GRAMS  SABOT  WT.  0.389  GRAMS 
PCT.  DRAG  CHANGE  /  (DEG.  YAW  I *42  0.74 


ANG  OF  FALL 
MILS 


V 

M/SEC 


CNFRGY 

JOULES 


D(V>/0(PCT.  BRAG) 
M/SEC/PCT 


ORA.,  ROCK.  Ml.  0.099  GkAMS  PCT.  DRAG  CMANUk  /  I0LU.  YAWI**2  2.12 


KANG* 

Ht  I ( j  H  T 

TOF 

ANG  OF  FALL 

w 

M 

stc 

MILS 

V  ENERGY  om/nipr.l,  OK  AG  1 
M/Stc  JOULtS  M/SfcC/PCT 


0 

Ci.UO 

0.00 

4.1 

0 

O.uo 

0.00 

4.1 

50 

0.20 

0.04 

4.0 

lOu 

0.  19 

0.08 

3.  7 

150 

0.66 

0.  12 

3.3 

200 

0.72 

0. 10 

1.0 

250 

0.R6 

0.20 

2.  7 

100 

0.99 

0.24 

2.1 

150 

1.09 

0.20 

2.0 

400 

t.lH 

0.  11 

1.6 

430 

1.26 

5.37 

1.2 

6QU 

1.10 

0.42 

0.  7 

530 

1.11 

0.47 

O.i 

600 

1.14 

0.61 

-0.  1 

650 

700 

1.1  I 
1.29 

0.56 

0.61 

:?:i 

750 

800 

I  :U 

h\ 

>150 

1.01 

0.77 

-2.0 

900 

0.09 

0.82 

-  1.4 

950 

0.71 

0.88 

-4.0 

1000 

0.61 

0.94 

-4.6 

1050 

0.2  7 

1.00 

-6.1 

1 100 

0.00 

1.06 

-6.  1 

120 

120 

15?t 

m 

99 

73 

61 

28 

105 

061 

06b 

.0*6 

1013 

990 

96B 

946 

924 

902 

881 

859 

838 

817 


1942 

m 

485 
1428 
1372 
18 
65 

a 
a 

9^8 
935 
891 
B52 
8ii 
775 
738 
702 
668 
635 
601 


'A 


0.0 
0.0 
0.2 
0.5 
0.7 
1.0 
I  .2 

.9 
-2.1 
-2.1 

-2.9 

-1.1 

-3.) 

-1.5 

-3.7 

-1.9 

-4.1 

-4.3 

-4.4 

-4.6 


564 


SC-1-74 


type 


sc  1 


PROJ.  MI  1.840  GRAMS 


CALIBER  6.50  MM 

PROJ.  01  A. 
DRAG  ROCR.  MT.  0.000  GRAMS  CHG.  NT. 
TWIST  RATE 


RANGfc 

M 


AVbKAGt  DENSITY  4.0 8  GHAMS/CU 
4.83  MM  IMPULSt  2.1  L8.  SEC. 
4.2T  GRAMS  SABOT  *T.  0.309  GRAMS 


u 

0 

lU 

iso 

200 
i  so 
300 
350 
400 


NA 

PCT.  DRAG 

HEIGHT 

TOP 

ANG  OF  FALL 

M 

SEC 

MILS 

0.00 

0.00 

4.9 

0.00 

Q.OU 

4.9 

0.24 

0.03 

4.7 

0.46 

0.06 

4.5 

0.68 

0.10 

4.  3 

0.84 

0.13 

4.1 

1.08 

0.1  / 

3.8 

1.26 

0.2  1 

3.  4 

|.43 


.5* 


Om 

0. 


m 

590 

1 

.71 
.8  3 
.9  2 

Mi 

600 

.99 

0.48 

6$0 

i 

.0  3 

0.53 

700 

3 

.04 

0.64 

790 

.01 

0.66 

800 

1.94 

0.72 

050 

1.82 

0.80 

400 

1.6  4 

0.08 

950 

1.39 

0.97 

1000 

1.05 

1.07 

1050 

C 

.59 

1.19 

1100 

C 

.00 

1.31 

/  into.  YAW) 442  0.74 


V 

M/SEC 


1633 

1633 

1576 

1520 

1463 

1405 

134R 

129U 

IfH 

til) 

996 
936 
R  76 
817 
767 
690 
640 
661 
525 
470 
419 
371 


ENFRoY 

JOULtS 


297  2 
2454 

mi 

i960 
ir,i  7 
1671 
1530 
1395 
1265 

U$4 

\k 

707 
614 
628 
446 
376 
311 
26  3 
703 
161 
126 


U(V)/D(PCT.  DRAG ) 
M/SGC/PI.T 


0.0 

o.u 

-0.6 
-l.l 
-L.r 
-2.  j 
-2.9 
-3.3 
-4.1 
-4.7 

-4.3 

-5.9 

-6.5 

-<i.3 

-R.9 

-9.5 

•10.0 

•10.5 

f0.9 
l.l 
1.2 
■11.0 


DRAG  ROCR . 

WT.  0.099 

GRAMS 

PCI.  OK  AG 

RANGE 

HEIGHT 

TOP 

ANG  OF  FALL 

M 

M 

see 

M 1  Ll> 

0 

0.90 

0.00 

2.6 

0 

0.00 

0.00 

2.6 

50 

0.12 

0.U3 

2.4 

100 

0.24 

0.06 

2.2 

1*0 

0.34 

0.09 

2.0 

200 

0.44 

0.13 

1*4 

250 

0.52 

0.16 

1*6 

100 

0.60 

0.19 

1.4 

350 

0.66 

0.23 

1.1 

400 

0.72 

0.26 

0.9 

450 

118 

0.76 

0.79 

O.QO 

0.30 

S:H 

0.6 

0.4 

0.1 

600 

0.81 

0.41 

-0.2 

650 

0.80 

0.45 

-0.4 

700 

750 

e.77 

0.73 

0.48 

0.62 

-0.7 

-l.l 

800 

0.60 

0.66 

-1.4 

650 

0.61 

0.60 

-1.7 

900 

0.52 

0.  b  5 

-2.) 

950 

0.42 

0.69 

-2.4 

1000 

0.30 

0.73 

-2.0 

1050 

0.16 

0.78 

-3.2 

1100 

0.00 

0.82 

-3.0 

CHANGE  /  IfJtG.  YAWJ442  2.  12 


V 

ENERGY 

oiv)/d(pCT.  drag) 

M/SfcC 

JOULtS 

M/  SI  l./P'.T 

1633 

2972 

0.0 

1633 

2454 

0.0 

1607 

2379 

-0.3 

16  H 1 

2?  97 

-9.5 

1565 

2222 

-0.8 

1630 

2140 

-1.0 

1504 

2076 

-1.3 

1479 

2005 

-1.5 

1463 

1935 

-1.8 

1423 

186  7 

-2.0 

4C3 

1801 

-2.3 

370 

1  73« 

-2.5 

1353 

16  73 

-2.7 

1328 

16 1  L 

-3.0 

1303 

1561 

-3.2 

1279 

1492 

-3.4 

254 

1436 

-3.7 

1230 

1378 

-3.9 

1206 

1324 

-4.  1 

1182 

1271 

-4.3 

1158 

1219 

-4.5 

11  34 

1169 

-4.7 

uii 

1007 

mi 

-4.9 

-s.i 

S65 


SC-1-7S 


type  sc 

1 

CALlGfcR 

6.50 

MM 

AVEHAGt 

DENSITY 

4.08  GHAHS/CC. 

PXOJ.  wT 

2.13ft  GRAMS 

PKOJ.  01  A, 

5.08  MM 

IMPULSE 

0.8  LB.  SEC. 

OR  AC,  HOCK. 

mT •  0*000  GRAMS 

CMG.  Ml. 

0.99  GRAMS  SABOT 

MT.  0.331  GRAMS 

TWIST  RATE 

NA 

per.  OR  AO 

CHANGE 

/  lOfcG.  V4¥l**J  0.74 

RANGE 

M 

HF IGH  r 
M 

EOF 

stc 

ANG  OF  FALL 
MILS 

M/SfcC 

ENFRGY 

JOULES 

0 

0.00 

0.00 

10.6 

967 

1154 

0.0 

u 

0.00 

0.00 

10.5 

967 

1000 

0.0 

50 

1.40 

0.05 

29.9 

910 

886 

-0.6 

100 

2.94 

O.ll 

29.1 

851 

779 

-l.  1 

15u 

4.16 

0.1/ 

28.6 

797 

678 

-1.7 

200 

5.74 

0.24 

27.7 

740 

58a 

-2.3 

2  61) 

7.0  M 

O.ll 

t 

!6.  7 

6b  3 

499 

-2.8 

100 

6.1  7 

0.  lb 

i 

!  5. 6 

628 

421 

-3.3 

150 

9.69 

0.47 

I 

*4.2 

572 

350 

-1.9 

4Qu 

10.74 

0.6b 

« 

*2.5 

519 

288 

-4.3 

450 

11. UO 

0.66 

4 

*0.4 

467 

231 

-4,7 

500 

12.75 

0.77 

1 

L  7.9 

418 

187 

-4.9 

650 

1 1.6  5 

0.90 

1 

L  4  .<» 

172 

148 

-5.0 

faOo 

650 

14.18 

1.04 

1 

.0.6 

313 

116 

-4.8 

14.59 

1.20 

5.6 

10b 

100 

-1.7 

700 

14.7  1 

1.17 

-0.1 

285 

S' 

-1.  1 

750 

14.57 

1.66 

- 

■6.  7 

266 

76 

-3.0 

POo 

14.07 

1.75 

-14. i 

24  7 

65 

-1.0 

650 

i?:l7$ 

1.96 

-23.1 

230 

57 

-1.0 

900 

2.1b 

-11.3 

214 

49 

-1.0 

960 

9.8  ' 

2.42 

-46.0 

199 

42 

-2.9 

1000 

7.14 

2.69 

-5B.6 

185 

37 

-2.9 

1050 

4.09 

2.97 

-74.4 

Itt 

32 

-2.9 

1  10O 

0.00 

3.27 

-92.6 

27 

-2.8 

ORM-  HGCR. 

NT.  0.115 

GKAMS 

PCT.  ORAG 

CHANGE  / 

1  UPC.  YAW)**2  2.12 

RANGE 

HEIGHT 

T  OF 

ANG  OF  FALL 

V 

ENERGY 

01V1/D1PCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SFC 

JOULhS 

H/ShX/PCT 

0 

0.00 

0.00 

8.5 

96  7 

1154 

0.0 

0 

0.00 

0.00 

8.6 

96  7 

100O 

0.0 

60 

0.40 

0.0  6 

7.9 

946 

956 

-0.2 

100 

0.78 

0.11 

7.4 

925 

914 

-0.4 

150 

l.l  1 

0.16 

6.6 

905 

H  7  3 

-0.6 

200 

1.46 

0.22 

6.2 

885 

833 

-0.8 

250 

1.74 

0.27 

5.5 

864 

795 

-1.0 

100 

1.99 

0.3  3 

4.8 

844 

758 

-1.2 

150 

2.21 

0.39 

4.  1 

825 

722 

-1.4 

400 

2.40 

0.45 

3.3 

H05 

6B7 

-1.6 

450 

2.53 

0.62 

2.6 

786 

654 

-1.7 

500 

2.66 

Q.3B 

I.  7 

766 

621 

-1.9 

55U 

2.72 

0.65 

0.9 

747 

590 

-2.1 

60U 

2.76 

0.71 

-0.1 

729 

560 

-2.2 

65U 

2.72 

0.  78 

-1.0 

710 

531 

-2.4 

700 

2 .6*1 

O.flb 

-2.0 

b92 

504 

-2.6 

750 

2.53 

0,91 

-3.  1 

673 

477 

-2.7 

800 

2.16 

1.00 

-4.2 

6  56 

451 

-2.9 

860 

2.1  1 

1.08 

-5.4 

618 

427 

-3.0 

900 

1 .84 

1.16 

-6.  7 

620 

403 

-3.1 

950 

1.48 

1.24 

-B.0 

603 

160 

-1.3 

1000 

1.06 

1.13 

-9.5 

586 

llrt 

-1.4 

1050 

0.57 

i.4i 

-11.0 

569 

338 

•3.6 

1  too 

0.00 

1.00 

-12.6 

553 

118 

-3.6 

S66 


SC-1-76 


1 


TYPL 


SC  1 


CALI  PI K 


PROJ.  hT  .MJfl  GRAMS 


6.50  MM 
PROJ.  DU. 


A  VCR  AGt  UfcNSITY  4.08  GKAmS/Ci.. 


5.08  MM 


IMPULSE  1.2  L 6.  SE(  . 


OR AG  ROCK. 

wT.  0. 

000  grams 

CHG.  WT. 

TWIST  RATE 

NA 

PCT.  DRAG 

RANGE 

HEIGHT 

TOP 

ANG  OP  PALL 

M 

M 

SEC 

MILS 

0 

0.00 

0.00 

1  3.0 

0 

0.00 

0.00 

13.0 

50 

0.6  J 
1.28 

0.04 

12.7 

100 

0.08 

12.  1 

150 

1.H3 

0.  1 1 

11.9 

200 

2.42 

0.  1  H 

11.3 

l.«5  GRAMS  SAQOI  * T.  0.331  GRAMS 
CHANGE  /  <OkC..  YAW)**2  0,74 


23J 
300 
350 
400 
450 
500 
530 
600 
650 
700 
75  0 
000 
U  50 
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678 

60 

-5.0 

643 

54 

-9.7 

608 

4tt 

-6.0 

574 

43 

-6.1 

541 

38 

-  6  •  1 

609 

34 

-6.4 

478 

30 

-6  •  5 

449 

2  o 

-II  •  6 

575 


SC-1-85 


IVPt  sc 

i 

CAL  IBkR 

/. 62  MM 

IVkHAGt 

DENSITY 

4.08  GKAMS/CC. 

proj.  *r 

0.76b  ('.RAMS 

PKOJ*  Dll.  2 

.54 

MM 

IMPULSE 

1.2  LB.  SEC. 

OH Au  HOCK. 

*T.  0.000  1>K  AMS 

CHG.  Ml. 

2.31  GKAMS  SAOOT 

MT.  1.238  GRAMS 

TWlSl  HATE 

m- 

■  -  --  - 

MCI.  OK AO  CHANGF  / 

tOfefi.  YAM  1**2  0.74 

HA  HOC 

M 

Ht  IGHf 
M 

ror 

stc 

ANG  OP  PALL 
MILS 

V 

M/SfcC 

ENERGY 

JOUUS 

0 

0.00 

0.00 

56.4 

1564 

‘Uf 

0.0 

0 

0.00 

0.00 

55.4 

1554 

0.0 

50 

100 

?./t 
6.  A  2 

0.03 
0.0  7 

65.1 

54.9 

ti« 

ni 

-L*l 

150 

8.1  l 

0.  1  l 

54.6 

1222 

19  8 

-3.4 

10. 78 

0.14 

64.2 

1109 

163 

-4.6 

/So 

13.44 

0.70 

53.  1 

99b 

132 

-5.7 

10U 

Ib.U  / 

0.24 

53.2 

Rh? 

103 

-6.9 

350 

iP  .bo 

0.  31 

62.4 

767 

78 

-8.0 

4UU 

21  .22 

0,  38 

51.4 

i 

?54 

57 

-9.0 

450 

l  3.72 

0.4  7 

60.0 

t 

>43 

4** 

-10. 0 

*>00 

26.13 

0.6/ 

47.9 

440 

20 

-10.4 

sso 

28.47 

0.70 

44.7 

349 

16 

-io.i 

600 

30. SO 

0.8b 

39.  7 

294 

11 

-7.2 

6SU 

32.30 

1.04 

33.0 

hi 

9 

-5.2 

/Oli 

33./  1 

1.7  4 

24.0 

6 

-4.9 

760 

34.02 

1.50 

12.1 

i 

190 

j 

-4.7 

HOO 

34. H  4 

1.78 

-4.0 

164 

4 

-4.4 

b40 

14.14 

7.  11 

-25.0 

1 

LAI 

1 

-4.1 

90U 

32. 1 9 

7.49 

-56.2 

21 

2 

-3.0 

'<60 

2  8.66 

2.94 

■”95.2 

104 

1 

-3.6 

1000 

27. S'# 

3.4b 

-149.2 

89 

1 

-3.2 

1060 

13.41J 

4.0b 

-sii:2 

H 

1 

-2.8 

1  100 

0.0  0 

4.eo 

67 

1 

-7.6 

OKAt.  HOCK. 

Ht.  0.014 

CK  AMS 

PC  T.  OK AG 

CHANGE  / 

(OCG.  YAW) **2  2.12 

KA.'iOt 

Hk  | fit  11 

TOP 

ANG  OP  fALL 

V 

ENPKGY 

Um/OIPCT.  DRAG) 
M/SPC/PCT 

M 

M 

SkC 

MILS 

M/SEC 

JOULES 

0 

0  .0  0 

0.00 

4.2 

1554 

1815 

0.0 

0 

0.0  0 

0.00 

4.2 

L  554 

321 

0.0 

50 

0.70 

0.03 

4.0 

1505 

301 

-0.6 

100 

0.39 

0.0/ 

3.8 

1466 

ill 

-1.0 

150 

0.4  7 

0.10 

3.5 

[408 

-1.4 

200 

0.74 

0.  14 

3.  3 

1360 

246 

-1.9 

7  60 

0.89 

0.  1/ 

3.0 

1313 

228 

-2.4 

100 

l.Oi 

0.21 

2.7 

1266 

IH 

-2.8 

150 

1.16 

0.25 

2.3 

1270 

-  1.2 

4  00 

1.77 

0.  30 

2.0 

1174 

182 

-3.7 

450 

1.36 

0.  34 

1.6 

1129 

\tt 

-4.1 

400 

1.43 

0.  38 

1.2 

1084 

-4.5 

550 

1.4  9 

0.43 

O.ii 

1040 

143 

-4.8 

400 

1.5  2 

0.48 

0.  i 

997 

131 

-5.2 

650 

1.62 

0.5  3 

-0.2 

954 

120 

-5.5 

700 

1.50 

0.69 

-0.8 

912 

109 

-5.9 

/5l) 

1.46 

0.64 

-1.4 

*!i 

too 

-6.2 

«co 

1.37 

0.70 

-2.1 

91 

-6.5 

8  50 

1.2  6 

0.  76 

-2.9 

791 

82 

-6.7 

900 

l.lu 

0.83 

-  J.  / 

752 

74 

~/.o 

9  50 

0.90 

0.90 

-4. 1 

714 

6/ 

-7.2 

10C1O 

0.b6 

0.97 

-5./ 

678 

60 

-7.4 

1050 

0.36 

1.04 

-6.6 

642 

54 

-7.6 

1100 

0.00 

1.12 

-8.1 

607 

48 

-7.  « 

576 


SC-1-86 


TYPE  SC  l  CALIBER  7.62  MM 

PROJ.  0 1  A. 

0.000  CRAMS  CHG.  WT. 


PROJ.  Mf  .11.266  GRAMS 
ORAG  KOCR.  WT. 

TWIST  MATE 


AVERAGE  UENSITV  <..08  GRAMS/Cc. 
2.84  MM  IMPULSE  2.1  LB.  SEC. 

4.7*  GRAMS  SA'rlO  T  WT.  1.23H  G K A M S 


RANGE 

M 


0 

U 

5U 

100 

ISO 

?ou 

2*0 

100 

3*0 

400 

450 

500 

*50 

600 

650 

700 

750 

800 

850 

900 

9*0 

1000 

10*0 

1100 


NA 

HEIGHT 

M 

$ 

0.00 

0.00 

0.00 

o.ou 

1.41 

0.03 

2.62 

0.06 

4.2  L 

0.09 

*.60 

0.  1 1 

6.9  7 

0.17 

0.3  3 

0.21 

9.66 

0.26 

10.97 

0.11 

2.26 

J.*0 

4.68 

5.79 

tu 
8.06 
8.20 
7.6* 
16. B  3 
14.92 
11.79 
7.02 
0.00 


ACT.  ORAG  CHANGE  /  (DEG.  YAH)**2  0.74 


3.4  7 


ANG  OF  FALL 
MILS 


28.9 

28.9 
28.  7 
28.5 
28.1 
20.0 
27.  7 
2  7.4 

26.9 
26.4 
25.7 
24.  7 

23.3 

21.3 

18.2 

13.4 
6.9 

—  l.it 
-1  3.4 
>29.1 
-*0.2 
-78.7 
-117.3 
-169.6 


V  ENERGY 
M/SEC  JCULFS 


1780 

1780 

1672 

1*64 

145* 

1344 

1233 

m 

891 

779 

665 

554 

449 

357 

290 

2*8 

HI 

166 

141 


2182 
421 
372 
12* 
281 
24u 
2  02 

i\l 

lOo 

u 

41 

27 

u 

9 

1 

J 

4 

3 


DlVl/G^Ptl.  DRAG) 


it-C/Pl.T 


06 

91 


0.0 

0.0 

-l.  I 

-2.2 

-1.3 

-4.4 

-i.6 

-6.0 

-7.9 
-9.  I 
-10.  3 
-11.1 
-12.2 
-12.  7 
-12.  1 
-9.4 
-6.4 
-5.8 
-5.4 
-*.l 
-4.  7 
-*.  3 
-4.0 
-  1.6 


UR A(.  ROCK. 

wr.  o.oi4 

GRAMS 

PCT.  URA6  CHANGE  / 

(PEG.  Y  AW  1 **2  2.12 

RANGE 

HEIGHT 

TOT 

ANG  OF  TALL 

V 

ENERGY 

UlVl  /L  (P(.r,  LR  AO  ) 

M 

M 

SEC 

MILS  M/StC 

JUULrS 

M/StC/Pi,T 

0 

Q.oo 

Q.  00 

2.9 

1780 

2382 

0.0 

0 

0.00 

0.00 

2.9 

1780 

421 

o.u 

50 

0.14 

0.03 

2.8 

L  726 

397 

-0.5 

100 

0.27 

0.06 

2.6 

L677 

371 

-1.0 

150 

0.40 

0.09 

2.4 

1627 

3*1 

-1.5 

200 

0.*1 

0.12 

2.2 

157  7 

310 

-2.0 

250 

0.6  2 

0.1* 

2.0 

1*26 

30  t 

-?.* 

100 

0.72 

0.18 

1.8 

1479 

290 

-2.9 

350 

0.BO 

!:il 

1.6 

4)0 

271 

-3.4 

400 

0.88 

1..3 

36  2 

253 

-3.0 

4  50 

0.94 

0.29 

1.0 

[135 

235 

-4.3 

500 

0.99 

0.11 

0.6 

128H 

21  4 

-4.7 

*50 

600 

1.02 

1.04 

0.3  7 
0.41 

0.4 

0.1 

IftJ 

203 

188 

650 

i.04 

0.45 

-0.3 

1149 

1  74 

-*.9 

700 

1.02 

0.50 

-0.7 

1 104 

1  6u 

-6.  3 

750 

800 

0.98 

0.54 

-1.1 

1060 

[48 

-6.7 

0.93 

0.59 

-1.* 

L01  6 

1  16 

-  7.0 

8*0 

0.84 

0.64 

-2.0 

973 

124 

-7.1 

900 

0.74 

0.69 

-2.6 

930 

lit 

-7.6 

9  50 

5.60 

0.  75 

-3.2 

889 

104 

-  /  .  9 

1000 

0.44 

0.H1 

-3.9 

848 

94 

-8.2 

1050 

0.24 

0.67 

-4.6 

806 

6* 

-8.4 

1100 

0.00 

0.91 

-5.4 

769 

77 

-ft.  7 

577 


SC-1-87 


TYPE  SC  J  CALlfiFft 


PROJ.  Ff  0.460  GRAMS 

ORAl.  ROCR.  NT.  0.000 

1  GRAMS 

TnIST  KATE 

NA 

range 

HE  ICHT 

TOF 

M 

M 

SEC 

0 

0.00 

0.00 

U 

0.00 

0.00 

40 

2.60 

0.04 

10  0 

5.69 

0.09 

1  4u 

8.3  6 

0.  14 

?  do 

11.10 

0.  19 

7  60 

l  3.1'  0 

0.25 

100 

16.4  7 

0.  12 

3  60 

19.09 

0.39 

400 

i  1  .o4 

0.49 

*.60 

24.09 

0.69 

600 

26.40 

0.72 

540 

2(1.6  1 

O.lltt 

60u 

JO.  J:» 

1.06 

b  00 

31.8  4 

1.26 

700 

J2.90 

1.48 

7  60 

J  3.40 

t.  73 

HOO 

3  3.1/ 

7.02 

8  Ou 

12.04 

Mi 

700 

29.72 

960 

76. <1  7 

3.13 

1000 

20.06 

3.61 

1050 

11.69 

4.16 

1100 

0.00 

4.7a 

7.62  MM  AVERAGE  DENSITY  4.06  GKAMS/CC. 

PROJ.  UIA.  3.06  MM  IMPULSE  0.1  LB.  SEL. 
CHG.  NT •  1.24  GRAMS  SABOT  WT.  1.166  GRAMS 

PCI*-  DRAG  CHANGE  1  (DEG*  YAWI»*2  0.74 


ANli  UF  FALL 
MILS 


V  ENERGY 
M/SEC  JOULES 


"'"Mithrr*’ 


57.2 

1259 

1769 

57.2 

1269 

w 

55 

56.9 

1164 

.2 

56.5 

1071 

764 

56.0 

97  7 

?  19 

45.4 

BH  l 

1  79 

54.  7 

7b6 

1  42 

53.9 

691 

no 

52.6 

596 

}2 

50.9 

506 

19 

48.6 

423 

41 

44.2 

149 

i 

!b 

40.4 

301 

1 

34.1 

26? 

6 

26.2 

2  3? 

,3 

16.1 

210 

to 

3.  J 

166 

U 

-13.2 

164 

6 

-34.3 

145 

5 

-6 1 . 4 

4 

-96.4 

112 

J 

141.4 

99 

2 

190.9 

HA 

2 

272.0 

70 

I 

-i.i 


URA(  Ruck.  «T.  0.024  GRAMS 


PL T.  OH Al>  CHANGE  7  (OFF..  YAW  >4*2  2.12 


HANOI  hElGHf 


M 

M 

0 

0.00 

u 

0.00 

40 

0.  Ill 

100 

0.5  4 

140 

O.t' 4 

200 

l.o  a 

?6u 

1.31 

3  00 

1.4  l 

J  40 

1.69 

400, 

i  .u  j 

4  60' 

1.7* 

40o 

2.UH 

6  50 

2.16 

600 

2.20 

660 

2.20 

70o 

2.17 

7  50 

2.09 

800 

1.97 

a  50 

1  .50 

900 

1.4  7 

9  50 

[  .  2  H 

1000 

0.9  3 

10  50 

0.50 

llOu 

o.oo 

tof 
Si  C 


ANO  OF  FALL 
MIL* 


V  fcNFRGY  0 ( V) /G ( PC  T  .  DllAol 

M/SEC  JUULI.S  M/SlL/Pi.T 


0.00 

6.2 

0.00 

6.2 

0.04 

4.9 

O.Oti 

6.6 

0.12 

5.1 

0.17 

4.6 

0.27 

4.3 

0.26 

J.  y 

0.31 

3.4 

0.36 

2.9 

<M2 

2.  j 

0.4? 

0.63 

i .  i 

0.39 

0.4 

0.65 

-0.4 

0.  71 

-1.2 

0.78 

-2.1 

0.63 

-3.1 

0.92 

-4.2 

.00 

-6.4 

.00 

-6.6 

.16 

-8.  1 

.26 

-9.0 

1.33 

-11.* 

1259  1269 


0.0 

0.0 

-0.4 
-O.H 
-l.  I 

-1.5 

:  k 

iSii 

-4.6 

-4.0 

-5.0 

-4.2 

-5.4 

-SI 

-5.  t 
-5.9 
-6.0 


578 


SC-1-88 


TYPE  SC  1  CAL l BCR  /. 62  PM 

PROJ.  Ml  0.460  GRAMS  PROJ .  01  A. 

DRAG  ROCR.  MT«  0.000  GRAMS  CHO*  MT. 


TWIST  RITE 


RANGE 

M 


NI 

HE  ICHT 

TOF 

M 

$FC 

0.00 

0.00 

0.00 

0.00 

1.36 

g.o3 

2.72 

0.07 

4.0b 

0.11 

5.38 

0.15 

9*11 

m 

10*44 

0.36 

n.63 

0.43 

12.75 

0.52 

POT.  DtT»6 


ANG  OF  FALL 
MILS 


«.  I  I 

H: 


-ub. 


AVERAGE  DENSITY  4.08  GRAMS/CC. 
3.05  MM  IMPULSE  l.i  LB.  SEt. 

2.24  GRAMS  SABOT  WT.  1.160  GRAMS 
CHANGE  /  (DEG.  YAM)*»2  0.74 


Om/UJPCT.  DRAG I 
M/SEC/PU 


1512 

1054 

1512 

526 

421 

464 

328 

4  Oo 

236 

351 

1142 

30C 

1048 

252 

Hi 

209 

169 

763 

134 

669 

103 

576 

76 

486 

54 

404 

3b 

2o 

292 

20 

259 

1 5 

230 

12 

204 

1*5$ 

6 

140 

5 

4 

3 

0.0 
0.0 
-0.9 
-1  .8 
-2.8 
-1.8 
-4.  7 
-r>.7 
-6.7 
-7.6 
-H.4 
-9.3 
-9.9 
-10.0 
-9.4 
-0.7 

-o.i 

:*:¥ 

:S:I 

-3. 6 


DRAG  ROCR •  MI.  0.026  GRAMS  PCI.  UK AG  CHANGE  /  IDEG.  VAU»««2  2.12 


RANGt 

M 


0 

60 

in 

200 

ISo 


i 


600 

650 

l  n 

BOO 


450 
OQU 
0 
0 


HEIGHT 

M 


[OF 

ifcC 


0.00 

0.00 


0.03 

o'Al 


0. 


4 
8 
2 

.6 
0.  JO 
0.34 

8:2! 

0.4R 

0.62 

0.57 

0.63 

0.68 

0.74 

.80 

.86 

.92 

.99 

.06 


ANG  OF  FALL 
MILS 


3.9 

3.9 
3.  7 
3.4 

3.2 

2.9 

2.0 

2.3 

li: 

0.9 

0.5 

0.1 

-0.4 

-0.9 

:i:5 

-5.8 

-6.7 


H/l 


FC 


thil 

047 
[Oil 
975 
940 
905 
8  70 
837 
104 


m 


7  39 
70B 


ENERGY 
JOLLl S 


28  7 
266 
250 
233 
216 
201 
1  Ho 
172 
159 

152 

HI 


IJ(  VI/C£l‘Cr,  (JR  AG) 


ifcC/Pf.T 


1512 

1854 

0.0 

UH 

62b 

0.0 

498 

-0.4 

1431 

471 

-0.8 

1391 

444 

-1.2 

1352 

419 

-1.6 

1312 

395 

-2.0 

1273 

3  72 

-2.3 

1235 

34  i 

-2.7 

1196 

327 

-3.1 

158 

307 

-3.4 

-3.7 

-4.1 

-4.4 

-4.7 

-6.0 

-6.3 

-5.6 

-5.9 

-6.1 

-6.3 

-6.5 

-6.7 

-6.9 


S7B 


SC- 1-89 


1 


1 1 


TYPE  SC  I  CAURPR  7. 6?  MM  AVERAGE  DENSITY  A. 08  GRAMS/Ct. 

PROJ.  NT  0*460  GRAMS  PROJ.  UIA.  3. OS  MM  IMPULSE  2« l  LB.  SEC. 

OR AG  RUCK.  WT.  0.000  GRAMS  CHQ»  Wf«  4«66  6RAM-S  MtW  MT*  1*14*  GRAMS 
TWIST  KATE  HA  PCf,  DRAG  CHANGE  /  IOEO.  YAW»**a  0.14 


RANGE. 

M 


HEIGHT 

M 


*"°H?Csr*U 


,!ec  SSSfiS  D,V'«SW>C?"‘CI 


0.0 

0.0 

-0.9 

-1.0 

1 

-A.  6 
-5.6 
-6.6 

HA 

-9.*> 
-10.  S 

:  1:5 

-10. V 

e*;I 


OR  AG  RDCR .  wT.  0.0  i‘j  GRAMS  PCT.  GKAC  CHANGfc  /  IOEG.  YAW)**2  2.i2 


RANGE 

M 


HEIGHT 

M 


ANG  OF  HALL  V  ENERGY  OIVI/IJIPCT. 

MILS  M/SEC  JOULtS  M/SCC/PGf 


sso 


SC-1-90 


i 

\ 


TYPE  $C 

1 

CAlfBER 

7.6?  MM 

AVERAGE 

DENSITY  4.08 

GKAMS/CC. 

proj.  wr  . 

0.918  GRAMS 

PROJ.  01  A. 

3.18  MM 

IMPULSE  O.h 

LB.  SEC. 

brag  rucr* 

NTs  0*000  GRAMS 

CHG»  *?i 

1.23  GRAMS  SABOT  WT.  1 

.14?  GRAMS 

TNI  ST  KATE 

NA 

PCI*  DRAG 

CHANGE  / 

(DEG.  YAWI **2 

0.74 

RANGE 

M 

(■HEIGHT 

Icc 

angm?lVau 

M/SEC 

ENERGY  0(91 

JOULES 

/O (PCT •  QRAG1 
M/SEC/PC T 

U 

0.00 

0.00 

51.9 

1243 

1286 

0.0 

u 

0.00 

0.00 

51.9 

61.6 

1243 

400 

0.0 

*>0 

2.54 

0.04 

1153 

345 

-0.9 

100 

5.07 

0.09 

91.2 

1062 

292 

•I 

1  5o 

/.5  7 

0.  14 

50.  7 

971 

244 

-2.7 

P  Q(J 

10.09 

8:H 

90.  1 

079 

200 

-3.7 

J5y 

12.49 

49.4 

788 

161 

-4.6 

300 

14.90 

0.32 

40.5 

696 

-5.5 

150 

17.26 

5.40 

47.3 

606 

-6.3 

400 

19.95 

0. 40 

49.7 

919 

70 

-7.0 

4§0 

21.74 

8:?2 

43.5 

437 

49 

-7.4 

500 

?3.6l 

40.3 

*t  i 

34 

-7.4 

590 

29.69 

0.07 

35.0 

29 

-6.0 

600 

27. 11 

1.04 

29.9 

276 

20 

-4.2 

6  50 

Mi 

(.2  3 

22.5 

246 

16 

-4.0 

700 

1.45 

13.2 

219 

12 

-3.9 

750 

29.08 

1.69 

1.9 

195 

lu 

-3.8 

BOG 

29.61 

1.96 

-13.4 

173 

h 

-3.6 

338 

Mi 

|  III 

5.01 

-32.3 

-56.4 

153 

(36 

6 

9 

-3.5 

-3.3 

950 

22. H7 

-aim  1 

120 

4 

-3.1 

1000 

17.66 

3.45 

-126.2 

107 

3 

-2.9 

1050 

10.29 

3.96 

■ilti 

95 

2 

-2.7 

1100 

0.00 

4.93 

04 

2 

-2.5 

OR  AO  ROCK. 

WT.  0.028 

GRAMS 

PCT.  DRAG 

change  / 

(13EG.  VAW)**2  2.12 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

n(V)/C(PCT.  DRAG) 

M 

M 

SEC 

MILS 

M/SCC 

JOULLS 

M/SEl/PCT 

0 

( 

3.00 

0.00 

6.2 

1243 

1286 

0.0 

0 

C 

3.00 

0.00 

6.2 

1243 

4CU 

0.0 

50 

( 

3.30 

0.G4 

9.9 

tf?8 

377 

-0.4 

100 

150 

( 

3.58 

0.08 

5.9 

354 

-0.7 

( 

3.84 

0.  13 

5.1 

1133 

332 

-i.i 

200 

L.08 

0.17 

4.7 

1 09B 

311 

-1.4 

2  50 

300 

3  50 

L.  3  1 
■  5  l 
.69 

0.22 

Ml 

4.3 

3.9 

3.4 

106? 

lUl 

i 

1 

< 

III 

-1.8 

-2.1 

-2.4 

400 

•  B5 

0.  37 

2.8 

999 

237 

-2.7 

450 

L  .9  7 

0.42 

2.3 

925 

220 

-3.0 

500 

A 

?  .07 

0.47 

1.7 

092 

359 

>04 

•  3.3 

550 

J 

'.14 

0.53 

(.0 

90 

-3.6 

600 

2.18 

0.99 

0.3 

827 

175 

-3.  a 

650 

2. Id 

0.65 

-0.4 

795 

6<: 

-4.1 

700 

2.15 

0.  72 

-1.3 

764 

149 

-4.4 

750 

2.07 

0.  78 

-2.2 

734 

36 

-4.6 

woo 

L.95 

0.65 

-3.1 

704 

126 

-4.U 

a  so 

.77 

0.93 

-4.  2 

674 

Lo 

-5.0 

900 

.95 

1.00 

-5.  1 

645 

[06 

-5.2 

950 

1.26 

1.08 

—6.6 

617 

97 

-5.4 

1000 

0.91 

1.16 

-8.0 

590 

6  a 

-5.5 

1050 

0.50 

(.25 

-9.6 

563 

80 

-5.7 

1100 

0.00 

(.34 

-11.1 

536 

73 

-5.0 

581  SC-1-91 


1 

1 


TYPE  SC  1  CALIBER 

PROJ.  HI  0.31B  CRAMS 
DRAG  ROCR.  WT.  0.000  GRAMS 
THIST  RATE  NA 


RANGE 


HEIGHT 

M 


tof 

see 


t,bi  MM  AVEKAGL  DENSITY  4.08  GRAHS/CC. 

PROJ.  01A.  1.18  MM  IMPULSE  \U  LI.  SEC. 

CHG.  WT.  2*22  GRAMS  SABOT  WT.  1.1*7  GRAMS 
PCT.  DRAG  CHANGE  /  IOEG.  YAM|**2  0.7* 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


u 

CJ 

50 

100 

ISO 

200 

250 

300 

150 

*00 

*50 

500 

550 

600 

650 

TOO 

750 

600 

H50 

900 

950 

logo 

1050 

1100 


0.00 
0.00 
1.?  * 
2.** 
1.6* 
*•8  3 
5.99 
7.1* 
A. 25 
9.3* 

10. 38 

11.38 
12.30 
13.13 
13.02 
14.32 
1*.S6 
1*.*6 

11:31 

11.20 

8.65 

5.02 

0.00 


0.00 

0.00 

0.03 

0.07 

0.11 

8  :}S 

8:^o 

0.36 

0.*J 

0.51 

0.60 

0.71 

0.6* 

0.99 

1.16 

1.36 

1.58 

I:M 

i:H 

3.16 


25.1 

26.1 
2*.u 
2*.0 
2**3 

11:3 

21.0 

11:3 

20.7 

,9.5 

,7.9 

.5*6 

I2.3 

f.o 

1.6 

-6.0 

-ii:2 

-*2.U 
-62.2 
-86.9 
-l  18.3 


2**  i 

HI 


1671 

582 

516 

*53 

39* 

II! 

15/ 

lli 

67 

w 

2* 

9 

.9 

.2 

10 

3 

6 

9 

* 


0.0 

0.0 

-0.9 

-1.8 

-2.7 

-3.6 

-*.5 

-5.5 

-6.* 

-7.3 

-9.6 

-9,8 

-9.7 

-7.8 

-5.* 

-*.9 

-*.7 

-*.5 

-*.3 

:VA 

-3.6 


PKAG  WT.  0.020  GRAMS  PCT.  DRAG  CHANGE  /  (ObG.  YAW)**2  2.12 


RANGfc 

M 


HFIGHT 

M 


[OF 

ire 


ANC,  OF  FALL 
MILS 


V  ENERGY  OlVI/nlPCT-  DRAG) 
M/ SCC  JOUlLS  M/ SbC/Pt.T 


0 

u 

50 

188 

200 

250 

300 

350 

*00 

*50 

500 

550 

600 

650 

700 

750 

BOO 

R50 

900 

950 

1000 

1050 

1100 


0.00 
0.(  0 
0.19 
0.36 
0.5  2 
0.67 

o.r  i 
0.93 
1.0* 
l.l* 
1.21 
1.27 
1.31 
1.3  3 
.32 
.30 
..25 
1.17 
1.06 
8.92 
0.76 
0.5* 
0.29 
0.00 


0.00 
0.00 
O.u  3 

l:U 
0.1* 
>•  t  e 


0.  10 
0.3* 
0.  38 
0.*3 
0.*B 
0.53 
0.58 
0.63 
0.68 
0.7* 
0.79 
0.  t)5 
0.92 
0.98 
1.05 


3.9 

3.9 
3.7 
3.* 

3.2 

2.9 

2.6 

2.3 

i:°? 

1.3 
0.9 
0.5 
0.  1 
0.* 
0.9 

.* 
.0 
2.6 
-3.  3 
-*.0 
-*.t 
-5.7 
-6.6 


1*99 

1*99 

1*60 

1*21 

383 

3*5 

307 

1269 

‘ill 

11! 

_ouf 

1051 

1016 

982 

9*8 

91* 

881 

8*8 

Hi 

753 

723 


1871 

582 

552 

m 

*68 

**1 

\kt 

36  b 
3*6 

Hi 

28* 

266 

2*7 

H 

22 

[57 
*5 

133 


:l 


'J  .0 
0.0 
0.* 
0.8 

.9 
2.2 
-2.6 
-2.9 

-1.3 

-3.6 

-3.9 

-*.2 

-*.5 

3:f 

-5.* 
-5.6 
-5.9 
-6  .  I 
-6.3 
-6.5 
-6.7 


582 


SC-1-92 


TYPr  SC  1  CALIBCK 

PROJ.  MT  .  Q.51#  (MAMS 
DRAG  ROCft.  MV  *  0.000  GRAMS 

TNI  ST  RATE  NA 


7.62  MM  AVCRAGb  OENSITY  A. 00  GKAMS/C<,. 

PROJ.  01  A.  3.18  MM  IMPULSE  2.1  LB.  SEu. 
CHG.HT.  4,*4  GRAMS  SABOT  MT.  1.147  GRAMS 
PCT.  DRAG  CHANGE  t  (DEG.  YAW>**2  0.7* 


RANGfc 

M 


HEIGHT 


TOF 

SEC 


ANG 


M?LS 


FALL 


V 

M/SEC 


ENERGY 

JOULES 


D( V) /OIPCT . 

m/sfc/pg 


yKAG) 


0 

0 

50 

LOO 

150 


4 

aqo 

450 

m 

600 

tk 

750 
8 
8 
9 
>750 
)00 


0.00 

0.00 

0.60 

1.18 

1.76 


m  }:I4 

loo  5.11 


.5? 

A. AG 
A. 9  A 
5.40 
5.8? 

S:ii 

6.79 
6.4  A 

W 

t:N 

till 

0.00 


0.00 

0.00 

Q.03 

0.06 

0.09 

8:  to 

8:28 

(9 


i4( 

0.A6 

0.55 


a  I 

0.94 

.10 

:1? 

.70 

1:15 


12.2 

12.2 

12.1 

11.9 

11.7 

[|il 

8.9 

?:2 

5:3 

l  •  b 

-4:1 

-1S:S 

-JO.  9 


DRAG  WUCR.  MT.  0.028  GRAMS 


PCT.  DRAG  CHANGE  /  (OEG.  YAWl*«2  0.74 


RANGE 

M 


HEIGHT 

M 


I 


OF 

EC 


ANG  OF  FALL 
MILS 


m/Kfc 


ENERGY 
JOIJLb  S 


""initihs*™ 


0 

0 

50 

[I 

50 

3Q 


600 

690 

"30 


>00 
950 

m 


8.00 
.00 
0.1  J 

hi 

0.46 

a.  55 


>.89 
>8  8 
1.86 


.00 

.00 

.03 

.06 


I  m  hi 

2S8  8:§f  ‘ 

540  0.88 


0.86  0.48 

8:?f  8:5? 

0.70  0.61 

8:54  S:5t 

0.35  0.76 

0.1 4 

0.00 


3> 

8:i5 

0.3a 
0.40 
0.44 
0.4i 
0. 

0.  _ 

8:f 


0.0 

0.0 

-0.4 

-0.8 

:{:! 

-2.0 

-3.6 

-3.8 

-4.2 

-4.5 

-4.9 

-5.2 

-*>’.8 
- b .  I 
-6.4 
-6.7 
-0.9 
-7.2 
-7.5 


583 


SC-1-93 


TYPC  SC  l 


CAL  IBER 


7.62  MM 
PROJ.  DM. 


PRO J •  w  r  0.590  GRAMS 
ORAL  RDCR.  WT.  0.000  GRAMS  CHG.  Ml. 
TWIST  KATE  NA 


AVERAGE  OENSITY  A. 08  GRAMS/CC. 
3.30  MM  IMPULSE  O.b  LB.  SEC. 
1.21  CRAMS  SABOT  WT.  1.134  CRAMS 


RANGE  HEIGHT 


0 
0 
SO 
100 
150 
20u 
25j 
TOO 
<50 
400 
49li 
500 
55u 
600 
650 
700 
7 30 
800 
H30 
900 
950 
1000 
1050 
1100 


0.00 
0.00 
2.2  7 
A. 52 
A. 75 
6. 95 
11.12 
11.25 
13.11 
17.13 
19,2  7 
‘  *0  H 


0.19 
0.25 
0.12 
0  .AO 

8. *9 
.39 


PCI.  DRAG  CHANGE  /  <OfeO.  YAM 1**2  0.7A 


TOP 

SEC 

A NO  OF  FALL 
MILS 

v 

M/SEC 

'•’'cnsjit?"*0’ 

0.00 

Aft. A 

tit! 

1281 

0.0 

0.00 

O.OA 

Aft. A 

A6.0 

in 

0.0 

-0.9 

0.09 

0.1A 

AS. 6 

A5.1 

LOA  7 
960 

lls 

-1.7 

-2.6 

li.t  t 

0.85 

II 

2A.11 

1.02 

25 

25.2  0 

1.20 

18 

25.9  3 

1.41 

10 

26.18 

1.64 

-0 

25.06 

1.90 

-13 

24.8  l 

2.18 

-10 

22. HA 

2.51 

-50 

19.  7  3 

?.<l7 

-77 

15.16 

8.7  3 

Ml 

:li? 

0.00 

A. 25 

-203 

A  A.  5 

A3.il 
A2.9 
A  l .  / 

M:f 

15.1 


.5 


.  1 
,6 


873 
786 
699 
61 A 
530 

\\\ 

230 
206 
I  BA 
1  b  A 
146 
131 
116 
104 
9  3 


22  3 
182 
149 
111 

8  3 

V 

30 

24 

Is 

10 

d 

b 

3 

A 

i 

3 


-1.5 
-A.*, 
-5.? 
-6.0 
-6.  ? 

:i:i 

-6.  A 
-A. A 
-1.9 
-3.8 
-1.7 

-3.3 

:i:2 


ORAL  RUCR. 

WT.  0.032  GRAMS 

PCT.  DRAG  CHANGE  / 

1 ObG.  YAW  1**2  2.12 

RANGE 

HfclGHl  TOE 

AN(.  OF  (ALL 

V 

f 

ENERGY 

D  ( V) /O (PCI .  DRAG) 
M/  SL*C /  PCT 

P 

M  StC 

MILS  M/SEC 

JOULLS 

0 

0.00  0.00 

6.3 

1219 

1261 

0.0 

0 

0.00  < 

>.00 

6.  3 

L219 

A18 

0.0 

iO 

0.30  ( 

>.04 

5.9 

184 

413 

-0.  3 

100 

( 

) .  3  8  C 

J.Ofl 

5.2 

150 

389 

-0.7 

1 30 

( 

>.85  ( 

5.13 

116 

366 

“1,0 

200 

1 

1.09  { 

>.17 

4.8 

082 

344 

-1.3 

250 

100 

.12  ( 

.32  < 

1:11 

4.3 

3.6 

1 

Ml 

-1.7 

-2.0 

13u 

.70  ( 

>.32 

3.  3 

983 

283 

-2.3 

AOO 

.83  ( 

5.37 

2.8 

950 

?6A 

-2.6 

450 

[•9  8  ( 

>.42 

2.2 

si 

6 

247 

-2.9 

i 

j 

►.08  ( 

.15  ( 

1:1? 

h 

1 7 

16 

ffl 

-3.  1 
-3.4 

600 

t 

f.ia  ( 

>.60 

0.3 

R2 

5 

199 

-3.7 

650 

i 

M8  ( 

)•  66 

-0.3 

793 

164 

-1.9 

700 

4 

!.IA  0.72 

-1.  i 

766 

171 

-4.1 

750 

4 

’  .0  6  0.79 

-2.2 

7  37 

158 

-4. A 

800 

L.93  0.86 

-3.2 

706 

146 

-4.6 

850 

1.76 

>.9  J 

-4.2 

680 

134 

-4.8 

900 

L.5  3 

.01 

-5.  1 

65  2 

123 

-3.5 

950 

1.23 

.08 

-6.6 

625 

113 

-5.1 

1000 

( 

).90 

.17 

-  7.9 

599 

104 

-5.3 

1050 

( 

>♦4  9 

1,25 

-9.  1 

573 

95 

-5.5 

1  100 

c 

>.00 

1.34 

-  10.9 

346 

6b 

-5.6 

584 


SC-1-94 


<  ) 


TYPE  SC  l  CALIBER  7.62  KM 

PROJ.  Wt  0.590  GRAMS  PROJ.  DU. 

ORAG  KDCR.  NT.  0.000  tiKAMS  CHG.  NT. 

m  ST  Mtt 


AVERAGE  DENSITY  A. 06  GKAMS/CC. 
5.30  MM  IMPULSE  1.2  LB.  SEC. 
2.19  GRAMS  SABOT  NT.  1.134  GRAMS 


RANGE; 

M 


0 

5u 

100 

150 

200 

250 

400 

450 

400 

550 

600 

650 

k 

800 

1150 

900 

950 

LOGO 

050 

LIGU 


Hk  ;  ■ 

— Tl: 

HEIGHT 

M 

m 

0.00 

0.00 

0.00 

5.oo 

1.06 

5.03 

2.15 

0.07 

3.20 

0.11 

PC  f.  OAAG  CHANGE  t  IOEG.  YAH  1**2  0.74 


0.14 

0.20 


J*  36 
0.4) 

Mi 

.69 

'A\ 
.12 
.10 

.71 
.99 
.27 
.59 
.99 


DRAG  HOC*.  MT.  0.012  GRAMS 


RANGE 

M 


HEIGHT 

M 


0.00 
0.00 
0.19 
0.  16 
0.42 
0.67 
0.8  1 
0.91 
1.04 
,1 


Tor 

SEC 


0.00 

0.00 

0.03 

0.07 

o.Ti 


..JO 

l»n 

,31 
.28 
.23 
1.15 
1.04 

8:?i 

0.53 

0.26 

0.00 


ANU  OP  PAIL 
MILS 


22.1 


V 

M/SEC 


ENERGY 

JOULES 


21 
20.9 
20.5 


8:18  ffcl 

5.36  ||.7 


7 

.0 

‘1:1 


1 R65 
645 

574 

5  Of. 

44  I 
36  J 
327 

111 

II? 

ht 

62 

44 


-5.B 
“14.  I 
-24.4 
-37.9 
-53.7 


DIVI/OIPCT,  DRAG) 
M/SECmt 


0.0 

0.0 

?:? 

2.6 

3.4 

4.3 

VA 
.0 
.6 
6.6 
9.2 
i  •  A 
9 
H. 


v 

~-l 


-4.7 

-A:i 

-3.6 


PC  T.  DRAG  CHANGE  /  Into.  YAW)**2  2.12 


ANC,  OF  FALL 
MILS 


V 

M/Stt 


1479 

1479 

1442 

1405 

1369 

1333 

till 
‘‘It 


FNfcRGY  DlVi/OIPCT.  OR AG ) 
JOULES  M/SlC/PcT 


w 

:{ 


lose 

1054 

1021 

nt 

923 

692 

661 

630 

799 

770 

740 


0.0 

0.0 

0.4 

0.7 

'  .1 

1:1 

1:1 

3.1 

1.4 
3.7 
4.0 

4.1 

4.6 
4.9 

4.1 

4.4 

5.6 
4.B 

6.1 

6.) 

6.5 


S8S 


SC-1-9S 


4 


TYPh  SC  i  CAL  IDEM 

PROJ.  mT  ,0.590  GRAMS 
DRAG  ft©CR*  wr*  0.000  GRANS 
TmIST  RATE  NA 


7.62  MM  AVERAGE  0ENS1TV  A. 06  GRAMS/CC. 

PROJ.  OtA,  3.30  MM  IMPULIB  2.1  LB.  SEC. 
CHG.  MT.  4**0  GRAM*  SABOT  WT.  MMJim 
PCT*  ORAfr  CHANGE  /  (010.  V AMI  AM  Q.74 


R  ANOt 

M 


HEIRHT 

M 


rop 

Sec 


"Mr.- 


MU 


V 

M/SEC 


SOT 


0 

0.00 

0.00 

IQ. 5 

1736 

2597 

0.0 

0 

0.00 

0.00 

10.5 

1736 

889 

O.q 

50 

0.5  1 

0.03 

10.3 

1654 

807 

-0.8 

100 

1.0  1 

0.06 

10.1 

1571 

728 

-1.7 

150 

1.50 

0.09 

9.9 

I486 

653 

-2.5 

20w 

2  SO 
300 
•J  50 
400 

*5° 
700 
350 
600 
6  SO 
TOO 
7*0 
BOO 
A  50 
900 
950 
1000 

m 


1.9  y 

Slvl 

?:fl 

4.69 
5.20 
>.<•6 
5.65 
5.7  7 
5.76 
5.60 
5.22 
4.54 
3.51 
2.0  1 
0.00 


m 

0.25 
6.29 
5.  34 

8:^ 
0.52 
0.59 
6.68 
0.  »d 
0.89 
1.03 
7.20 
U  38 
1.58 
l.  BO 
2.06 


-79: 


m 


-3.4 

a*i 

3:1 

-9.6 

I  ;i 

fit 
>6.6 
•6.3 
-5.7 
-5.5 
-5.2 


ORAG  HOCK.  WT.  U.032  GRAMS 


PCT.  DRAG  CHANGF  /  IDEG.  YAW1**2  2.12 


lANGE 

HEIGHT 

TOP 

M 

M 

SEC 

0 

0.00 

0.00 

0 

o.oo 

0.00 

50 

0.13 

0.0  3 

100 

0.24 

0.06 

150 

0.3  5 

0.09 

200 

0.45 

0.12 

250 

300 

350 

400 

0.34 

0.62 

0.6  9 

0.7  5 

0.15 
ft. 19 

8:ii 

450 

0.30 

0.29 

500 

0.84 

0.53 

5  50 

0.86 

0.36 

600 

6.8  t 

0.40 

650 

0.6b 

0.44 

700 

0.84 

0.48 

750 

O.B  t 

0.52 

800 

0.75 

0.37 

850 

0.68 

0.61 

900 

0.39 

0.  66 

950 

0.48 

0.70 

1000 

0.  34 

0.73 

1050 

0.  tu 

O.oO 

1100 

0.00 

0.B5 

ANG  OF  FALL 
MILS 


w  * 


V 

M/SfcC 


736 


691 

638 

»s 

544 

507 

470 

433 

396 


1280 
1252 
16 


,141 

fill 

1044 

[Oil 

978 

946 


ENERGY  0(V)/0(PCr.  OR AG) 
JOUlcS  M/SfcC/PGT 


0.0 

0.0 

-0.4 


-0.8 

-ill 

-1.9 

-2.2 

-2.6 

i4:8 

-4.3 
-4.6 
-4.9 
-5.3 
-5.6 
-5.8 
-A.  I 
-6.4 
-6.7 
-6.9 
-7.2 


586 


SC-1-96 


u 


TYPE  SC  1  CALIBER 

PAOJ.  Mf  ,0.732  GRABS 

niip  -  jrtf  g  -  yf  *.  mm  raam 

URflu  nQuAA  WT*  -  u«uuu  unAnJ 

TWIST  RAff  NA 


7.62  BN  AVERAGE  DENSITY  A  .OB  GRA“S/CC. 

PKQJ.  01  A*  3* 56  NN  INPULSE  0.»i  LB.  SEC. 
CKO.  WT.  Wt8  GRAMS  SABOT  NT.  1.082  CRABS 
PCI.  DRAG  CHANGE  /  I0EG.  YAH)**2  0. 74 


RANGE 

M 


HEIGHT 

N 


TOP 

SEC 


ANC.  OP  FALL 
NILS 


V 

M/SEC 


ENERGY 

JOULES 


t)(V)/D(PCT.  DRAG  I 
M/St 


>tc/p(.r 


u 

0 

so 

100 

ISO 


*18 

400 

450 

‘>00 

550 

600 

650 

700 

750 

HOU 


95o 
1000 


0.00 

0.00 

0.04 

0.09 

0.14 


7.26 

0.00 


40.9 

40.9 

40.5 
40.  1 

39.5 

38.9 

ig.2 

17.3 

16.1 

34.6 

32.6 

29.9 
26.1 
21.1 
14. ti 

-!:? 

:H:S 

-45.4 

-67.0 

-93.9 

:l ii:i 


1183 

1270 

0.0 

11B3 

512 

0.0 

1103 

44  3 

-0.8 

1022 

38/ 

-1.6 

941 

124 

-2.4 

660 

27u 

-1.2 

778 

222 

-4.1 

697 

178 

-4.8 

618 

140 

-3.6 

539 

106 

-6.  3 

465 

79 

-6.7 

396 

57 

-6.9 

3.36 

41 

-6.6 

299 

33 

-4.8 

2  70 

27 

-3.8 

244 

22 

-3.7 

220 

la 

-1.7 

198 

14 

-1.6 

178 

12 

-3.3 

160 

9 

-1.4 

144 

« 

-3.2 

129 

<< 

-1.  1 

116 

3 

-2.9 

105 

4 

-2. a 

DRAG  RHCR.  kT •  0.039  GRAMS 

RANGE  HEIGHT  TOP 
M  H  SEC 


PC  T.  DRAG  CHANGE 


ANG  OF  PALL 
NILS 


V 

N/SCC 


/  (DEG.  YAW ) **2  2.12 

ENERGY  I)  (  V)  /D  (  PCT  •  DRAG) 
JOULES  P/SLC/PCT 


0 

o.oo  o.oo 

6.4 

1183 

12  70 

0 

0.00  0.00 

6.4 

118  3 

512 

50 

100 

0.3 
0 .61 

0.04 

0.09 

5:1 

tm 

484 

456 

hS 

0.81 

0.13 

5.3 

L087 

4  32 

200 

1.12  0.18 

4.8 

1056 

407 

250 

300 

l.3< 

1.5 

0.23 

0.28 

4.4 

3.9 

1025 

995 

383 

360 

3SQ 

.7. 

3.4 

964 

338 

400 

..(If 

0.38 

2.8 

934 

317 

450 

f.OI 

0.43 

2.2 

905 

?97 

500 

550 

j 

2.11 

A*6 

676 

278 

2.11 

0.55 

0.9 

847 

260 

600 

2.21 

0.61 

0.2 

bie 

24  3 

650 

2.20  0.67 

-0,6 

790 

226 

700 

2.16  0.74 

-1.4 

763 

210 

750 

2.07  0.80 

-2.3 

736 

195 

800 

L.94  0.B7 

-3. '3 

709 

181 

dSO 

.77  0.94 

-4.3 

683 

168 

22° 

•5* 

1.02 

-5.4 

657 

155 

950  j 
1000  ' 

l.2‘ 

1.10 

-6.6 

632 

143 

0.90  1.18 

-7.9 

607 

132 

1050 

C 

1.49  1.26 

-9.3 

582 

121 

1100 

0.00  1.35 

-10.9 

559 

111 

0.0 

0.0 

-0.1 

-0.6 

-0.9 

-1.2 

-1.5 

-2.4 

-2.7 

-2.9 

-1.2 

-1.4 

-1.6 

-3.9 

-4.1 

-4.1 

-4.5 

-4.6 

-4.8 

-5.0 

-5.1 

-3.1 


S87 


SC-1-97 


TYPt  SC  l  CALtftfcR  7.62  MM  AVERAGE  DENSITY  A. OS  GKAMS/CC. 

PRGJ.  M T  O.I12  GRAMS  PROJ.  DIA.  S.$6  MM  IMPULSE  1.2  L8.  SEC. 

DRAG  ROCR.  WT.  0.000  GRAMS  CMC.  »T.  2.U  DRAMS  SABOT  WT*  1*082  GRAMS 

TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  I  DEG.  VAMI**2  0.74 

RANGE  HEIGHT  TOE  ANG  OF  FALL  V  ENERGY  DIVI/DIPCT.  DRAG  I 
M  M  $EC  MILS  M/SEC  JOULES  M/SCC/PtT 


0 

0 .0  U 

o.oo 

0 

0.00 

0.00 

50 

0.9  l 

0.04 

100 

1  .8  4 
2.7b 

0.07 

ISO 

0.11 

20U 

3.6  J 

0.16 

25U 

4.50 

0.20 

30G 

5.54 

0.25 

150 

6.16 

0.10 

400 

6.9b 

0.36 

45U 

7./U 

0.4  3 

500 

8.41 

0.90 

550 

9.05 

0.9B 

600 

9.6  3 

0.68 

650 

10.09 

0.  79 

700 

10.42 

0.92 

750 

10.56 

1.07 

800 

10.44 

1.24 

850 

10.  Ul 

.43 

900 

9.20 

l.hl 

950 

7.91 

1.86 

1000 

6.05 

2.12 

1050 

1 100 

3.4  t 
0.00 

i-.n 

-11.8 

-44.1 


1450 

1907 

1450 

770 

13/2 

689 

1293 

612 

1213 

539 

1133 

470 

1092 

409 

972 

146 

890 

290 

809 

240 

728 

194 

64S 

154 

569 

Htt 

492 

89 

69 

47 

in 

35 

280 

29 

253 

23 

229 

19 

206 

16 

1  86 

n 

167 

10 

150 

8 

DRAG  RDC.I.  WT.  0.0 19  GRAMS  PCI.  OR  AG  CHANGE  /  CDLG.  YAW)**2  2.12 

RANGt  HfelGHI  TOh  ANG  OF  TALL  V  ENERGY  PIVI/OIPCT.  DR AG ) 

M  M  SEC  MIL i  M/SIC  JOULES  M/StC/PGT 


0 

0.00 

0.00 

3.9 

1450 

1907 

0 

0.0  0 

0.00 

3.9 

1450 

770 

50 

0.19 

0.03 

3.7 

1416 

733 

100 

150 

0.36 

0.07 

3.4 

1382 

698 

0.53 

0.  11 

3.2 

1348 

664 

200 

0.68 

0.  14 

2.9 

1314 

631 

250 

0.8  1 

0.18 

2.6 

1281 

599 

300 

0.9  3 

0.22 

2.3 

fits 

568 

350 

1.04 

0.26 

1.9 

Ills 

538 

400 

1.1  1 

0.31 

1.6 

1182 

909 

45u 

1.2  0 

0.35 

1  •  c 

U3Q 

481 

900 

1.26 

0.39 

0.6 

lU5 

454 

55u 

1.29 

0.44 

0.4 

1086 

429 

600 

1.3  l 

0.48 

0.0 

1055 

404 

650 

1.30 

0.53 

-0.5 

1024 

380 

700 

1.2  7 

0.58 

-1.0 

993 

357 

750 

1.22 

0.63 

-1.5 

963 

335 

800 

1.14 

0.69 

-2.0 

932 

314 

8  50 

1.03 

0.  74 

-2.0 

903 

294 

900 

0.(19 

0.80 

-3.3 

873 

950 

0.7? 

0.86 

-3.9 

845 

257 

1000 

0.5? 

0.92 

-4.7 

816 

240 

1050 

0.28 

0.98 

-5.4 

788 

223 

1100 

0.00 

1.04 

-6.3 

760 

208 

588 


SC-1-98 


u 


TYPE  SC  1  CAL  IREK 

PROJ.  MT  .0*732  GRAMS 
OR AC  «UC*.  Wt*  0.000  GRAMS 
TNIST  RATI  NA 


7.62  MM  AVERAGE  DENSITY  4.08  GKAMS/CC. 

PROJ.  01 A*  3*56  MM  IMPULSE  2.1  L8.  SEC. 
GHG.  VT.  4.34  GRAMS  SABOT  mT.  1.0B2  GRAMS 
PCT.  ORAG  CHANGE  /  IDfcG.  YAW>**2  0.74 


RANGE 

M 


HEIGHT 

M 


Top 

SEC 


A Nii  OP  PALL 
MILS 


m/sec 


ENERGY 

JOULCS 


u,v,^^/TPcr‘,i) 


0 

0 

so 

100 

ISO 

SOD 

350 

400 


600 

690 

700 

750 

800 

890 

900 

>50 

1000 

tYBS 


0.00 

0.00 

0.42 

0.84 

1.25 

m 

ills 

3.0V 

\'M 

3.46 

4.19 

i:« 

4. 98 

4.97 
4.43 
4.12 

3.98 
2.77 
1.60 
0.00 


8.7 

•9.7 

8.6 

8.4 

6.  1 

{.* 

7.6 

7.3 

7.0 

6.6 


.0 

4.2 

3.3 
2.0 
0.9 

“1.6 

i? 

m 


1717 

1717 

1640 

1563 

I486 

|1M 

ha 

1089 

m 

846 
769 
>84 


111  I 


453 

309 

328 

294 

265 

239 

216 


2674 
1079 
98  j 
894 
80<t 

Iti 

m 

jp 

214 

79 
54 
39 
32 
b 


0.0 

0.0 

“0.8 

*1.5 

-2.3 

'-ilk 

:«:J 


.8 


n 


-.0 

8.5 
6.3 
r>.7 

5.5 


drag  KDCR.  MT.  0.039  GRAMS 


PCT.  DRAG  CHANGE  t  (Dfcf..  Y4W)»*2  2.12 


RANGE 

M 


HEIGHT 

M 


TOP 

SFC 


ANG  OF  FALL 
MILS 


m/Kec 


ENERGY 

JOULES 


0.00 

0.00 

0.12 

0.24 

0.35 

0.45 

0.94 

0.61 

0.68 

0.74 

0.79 

0.82 

0.84 

0.89 

0.84 

0.82 

0.79 

0.73 


>.9  7 
0.46 
0.33 

o.u 

0.00 


2.6 
2.  b 
2.4 


V 

:| 


.7 
.5 
.2 
.0 
.  7 
.9 
0.2 
0.1 
0.4 
0.7 
0 
_  4 
1  •  b 
2.2 
2.6 
3.0 
3.5 
4.0 


till 

II! 

539 

(504 

Jtt 

400 
36f 


299 

>65 


t  .95 
1167 
34 


1039 

'§¥? 


2674 

1079 

1014 

32? 

905 
864 
0  J 


714 

679 

646 

61.3 

50? 

931 

522 

491 

466 

440 

010 

390 

367 

344 


SS8 


SC-1-99 


f 


t 

I 


TVPfc  3C  l  CAL I8tK 

PROJ.  WT  0.816  CRAMS 
DR AC  ROtR.  Wf.  0.000  GRAMS 
Twisr  KATE  NA 


7.62  MM  AVERAGE  DENSITY  6.06  GRAMS/CC. 

PROJ.  01  A.  6*66  MM  IMPULSE  0*6  LI.  SfiC* 
CHS*  LT*  I. IS  SRAMS  SASOT  *T.  1.0««  SRAMS 
PCI.  DRAG  CHANGE  t  (DIG.  YAMt**2  0*76 


\  > 


RANGE 

M 


HEIGHT 

M 


ANG  OP  P ALL 
MILS 


*,in  mi  Bmm w*0’ 


o 

0 

r>0 

LOO 

iso 


3( 
ISO 
600 
650 
500 
550 
600 
600 
700 
760 

sou 

850 

900 

950 

looo 


0.00 
0.00 
l  .9  i 
3.85 
5.75 
7.59 
9.62 
11.20 
12.9  ) 
16.60 
lb.  1H 
17,66 
10.90 
20.06 
2o.o  r 
21.56 
21.65 
21.06 
0.06 
0.52 
.69 
.96 
6.8  2 
0.00 


20 

8 

I? 


0.00 
0.00 
0.06 
0.09 
0.  16 
0.20 
0.26 

8:?i 


,  ,0! 
.01 
.18 
.58 
[.59 

kb 

3.0  A 
3.66 
3. OH 


HTI 


Ml? 

1079 

1001 

S?3 

866 

766 

688 

SH 

1 

267 


203 

12? 

15? 

til 


MIS 

6  76 
608 
366 
290 
39 
92 

S5 


it 

9 

7 

o 

5 


DRAG  ROC R •  WT.  0.066  GRAMS 


KANGt 

M 


0 

0 

50 

too 
1  So 
200 
250 
300 

128 

650 

500 

550 

600 

650 

70U 

750 

800 

050 

900 

950 

1888 

1100 


HE  IGHI 
M 


0.00 
0.00 
0.32 
0.62 
0.89 
1.15 
1.30 
1.59 
t.  /  H 
1.96 
2.0  7 
1*1  7 
2.23 
2.26 
2.26 

2.2  i 
2.12 
1.99 
1.81 
1.5  7 

1.2  7 
0.92 
0.50 
0.00 


TOE 

SlC 


PCI.  DRAG  CHANGE  /  (DEG.  YAW)6*2  2.12 

Dm/U]PCr.  DRAG) 
M/Stt/PCT 


ANG  OP  HALL 
MILS 


6 . 0 

6.6 

l:i 

5.6 

5.0 

6.5 

6.0 

3.A 

2.9 

III 

0.2 

-0.6 

-1.5 

-2.6 

-3.6 

-6.6 

-5.5 

-6.0 

-11.0 


590 


V, 

M/StC 


ENERGY 

JOULLS 


SC- 1-100 


TYPE  SC  l  CALIBER  7.64  MM  AVERAGE  DENSITY  4.08  GRAMS/CC. 

PROJ.  MT  .0.114  GRAMS  PROJ.  OU.  4.68  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  ROCK.  MT.  0.000  DRAMS  CHG.MT.  2.1t  GRAMS  SABOT  MT.  1.067  GRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  /  (OFG.  YAW>**2  0.74 


RANGE 

M 


HEIGHT 

M 


ANG  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULCS 


RIVl/niPCT.  UK AG  I 
M/src/PCT 


IB.  2 
IB.  2 
IB.O 

tfcl 

17.0 
16*6 
16  «  X 
Is. 5 

{4.8 
3.7 
2.9 
it. 5 

9.fi 

7.5 

4.3 

0.0 

-5.5 

m 

-42.3 

-57.1 

-75.4 


DRAG  RUCK.  MT.  0.044  GRAMS 


PCI.  DRAG  CHANGE  /  (OLG.  YAW)**2  2.12 


RANGE 

M 


HEIGHT  T  OF 

M  SFC 


ANG  OF  FALL 
MILS 


V  ENERGY  DtVI/U(PCr.  UR AG  I 

M/SEC  JOULCS  M/SFC/PC J 


SC- 1-101 


1 


TYPE  SC  l  CALIBER 

PROJ.  *  r  0.014  GRAMS 
OB  All  MOCK.  mT.  0.000  GRAMS 
TWIST  RATE  NA 


RANGE 

M 


HEIGHT 

M 


iff 


7. 6?  KM  AVERAGE  DENSITY  4.06  GRAMS/Ct. 

PRO  J.  01  A.  3.66  MB  IMPULSE  2.1  LS.  SEC. 
CHS.  WT.  4.49  GRAMS  SABOT  «f.  t.009  0*A*S 
PCT.  DRAG  CHANGE  /  IOEG.  VAW1**2  0.74 


ANG  OF  FALL 
MILS 


V 

M/SFC 


ENERGY 

JOULES 


0 

0.00 

0.00 

0 

0.0.) 

0.00 

50 

0.40 

0.03 

100 

O.T  J 

0.06 

1  5u 

1.16 

0.09 

200 

.52 

8:H 

250 

I.6B 

100 

2.22 

0.20 

350 

2.54 

6.25 

40o 

2.85 

0.29 

450 

3.14 

0.34 

500 

3.40 

0.39 

550 

3.64 

0.44 

600 

3.64 

0.50 

650 

700 

4.00 

i:H 

8:M 

750 

0.71 

nou 

4.14 

0.61 

850 

4.U1 

0.94 

900 

1.72 

1.07 

950 

1.24 

1.23 

1000 

2.50 

1.40 

1050 

1.44 

1.59 

1100 

0.00 

1.79 

“l 


а.  I 

B.  I 

б. 0 
7. a 
?.*> 

1:2 

6.  7 

6.4 

6.0 

5.6 
5.0 

4.4 

3.7 

lit 

0.2 

-1.7 

-4.2 

-7.7 

12.4 

6.3 

5.4 
4.0 


1703 
1703 
1629 
1554 
14  79 

ill 


2730 
1160 
1079 
90  3 

690 


0.0 

0.0 

-0.7 

-1.5 

-2.3 

-3. 

-1. 

-4. 

-5.4 

--1:1 
-7.8 
-a. 6 
-9.4 


: 


1.8 
.1.5 
-9.7 
-7. I 
-5.8 
-5.5 


DRAl.  ROCK.  WT.  0.044  GRAMS 


PCT.  UK  Ab  CHANGE  /  (UEC.  YAW)**2  2.12 


KANGfc 

hf  lour 

TOP 

ANG  OF  FALL 

V  ENFRGY 

om/oiPCT 

M/SEt/ 

M 

M 

SEC 

MILS  M/SEC  JOULcS 

0 

0.00 

0.00 

2.6  I 

1703  i 

7730 

0.0 

0 

0.00 

0.00 

; 

!.b  1 

170  3  i 

1  00 

0.0 

50 

0.12 

0.01 

2.5  1 

666 

1131 

-0.3 

100 

0.24 

0.06 

j 

.3 

614 

\m 

-0.7 

150 

0.35 

0.09 

< 

.1 

,599  I 

-1.0 

200 

0.45 

0.12 

1.9 

til 

994 

-1.4 

250 

0,54 

0.15 

i 

l .  7 

951 

-‘•I 

JOo 

0.62 

0.19 

L.5 

497 

909 

-2.0 

350 

0.6B 

0.22 

1.2 

464 

[431 

866 

-2.1 

400 

0.74 

0.26 

1.0 

829 

-2.7 

450 

0.79 

0.29 

C 

).  7 

398 

790 

-3.0 

500 

0.62 

0.  31 

( 

1.5 

1365 

753 

-3.1 

550 

0.B4 

0.  16 

0.2 

[332 

717 

-3.6 

600 

0.65 

0.40 

-0.1 

300 

682 

-3.9 

650 

0.6  4 

0.44 

-0.4 

[267 

646 

-4.2 

700 

0.62 

0.40 

-< 

J.7 

L235 

615 

-4.5 

750 

0.78 

0.52 

- 

1.0 

203 

584 

-4.0 

BOO 

0.7  1 

0.56 

-1.4  1 

[172 

553 

-5.0 

850 

0.66 

0.61 

-1.6 

[141 

521 

-5.3 

900 

0.5  7 

0.65 

[110 

495 

-5.6 

950 

0.46 

0.70 

"i 

1.6 

[079 

467 

-5.0 

IOOU 

0.31 

0.75 

-1.0  1 

[048 

441 

-6.1 

1050 

0.18 

0.  79 

—  ; 

1.5  1 

L0I6 

416 

-6.3 

1100 

0.00 

0,84 

-4.0 

989 

391 

-6.6 

UK  AG) 


592 


SC-1-102 


R  ; 

<#* 


TYPE  SC  t  CAL  IDEM  7.62  MM  AVERAGk  OENSITY  A. 08  GKAMS/CC. 

PROJ.  Ht  .0*901  GRAMS  PR0J.  D1A*  3.81  MM  IMPULSE  O.f  LB.  SEl. 

DRAG  RtfCR.  j<T.  0.006  ORAMS  CH6.  NT*  l.U  CRAMS  SABOT  MT .  1.037  GRAMS 
WIST  RAtB  MA  PCT.  DRAG  CHANGE  /  (DEG.  YAM)**2  0.74 

"T*  T'  IK  N/Ktc  Slim  u‘w'S5i^;#,¥‘,‘0, 


593 


SC-1-103 


594 


SC-1-104 


rvpr  SC  l  CAL  IBEK  r.62  MM  AVERAGE  DENSITY  4.08  GKAMS/CL. 

PMOJ.  MT  ,0.901  GRANS  PROJ.  01A.  «.«1  MM  IMPULSE  2*1  LB.  SCv.. 

ORA^ROCA^  Nr*  -0.00^ GMAIlS  CMS,  NT,-  4.9*  GRAMS  SASOt  WT.  1,0)7  GRAMS 

TWIST  AATfi  NA  PCT.  DRAG  CHANGE  /  IOEG.  VAWI***  0.  TA 

RANGE  HEIGHT  TOM  ANG  OF  FALL  V  ENERGY  D(V)/U(PCT.  liRAU) 
M  N  SEC  MILS  M/SEC  JO'jLIS  M/SKC/PtT 


DRAG  RUCK.  Hi.  U.049  GRAMS  i»C  T  •  DM  AG  CHANGE  /  (DbG.  YAW>**2  2.12 


598 


SC-1-105 


TYPl  sc  l  CHIBr* 

PRQJ •  Ml  1.095  GRAMS 


7.62  MM 
PROJ.  D1A. 


ORAG  ROCR.  WT.  tUOOtl  GRAM* 


IMIST  Kite 


NA 


AVERAGE  DENSITY  5.0*  URAMS/CC. 
4*06  MM  IMPULSE  O.H  LB.  SEC. 
CHS.  ttT*  1.99  GRAMS  SAftOT  MT.  0.991  GRAMS 
PCT.  ORAG  CHANGE  /  I  DCS.  YAW >492  0.74 


RANGE 

M 


HEIGHT 

M 


[OF 

>EC 


AN f.  OP  FALL 
MILS 


V 

M/SEC 


SSttK  0,,,'«iE«»c9R*c' 


0 
0 
50 
100 
ISO 
200 
250 
300 
ISO 
400 
450 
500 
550 
6QC 
650 
TOO 
750 
800 
850 
900 
950 
1000 
1050 
1  100 


0.00 
0.00 
1.7d 
3.5<. 
5.2  7 
6.97 

ft. 6  4 
10.25 
11  .8  1 

}l:|o 

*Wt 
8.0  1 
8.69 
9.04 
19.02 

16.56 

17.57 
15.94 
13.54 
10.?? 

5.79 

0.00 


0.00 
0.00 
0.05 
0.10 
0.  15 

°0  :?& 
0.35 
0.43 

|:li 
.88 
.03 
.20 
.39 
.59 
.81 
,.05 
2.3? 
1.61 
2.93 
3.29 
3.68 


36.5 

36.5 
36.  1 

35.5 
34.9 

i\:i 

32.3 
31.0 

ifa 

4.6 
11.0 
[6.2 
L0.4 
3.5 
-4.7 
-14.6 
-26.4 
-40.6 
-57.7 
-78.3 


Hi 


‘11? 

564 

48d 

417 

352 

m 

**i 

5 
87 
65 
52 
43 
36 
30 
25 

\i 

a 


0.0 

0.0 

-0.7 
-1.4 
-2.  1 
-2.8 
-3.5 
-4.2 

-8.8 
-6.0 
-6.0 
-4.  7 
-1.6 
-3.4 
-3.4 
-3.3 
-3.3 
-3.2 

Alt 

-2.9 

— ?  .  8 


DRAG  ROCK.  MT.  0.059  GRAMS 


PCI.  DRAG  CHANGE  /  IOEG.  YAW»**2  2.12 


RANGE 

M 


HEIGH I 
M 


I  OF 
SIC 


ANU  OF  FALL 
MILS 


V 

M/SEC 


ENFRgV 

JOULES 


DlVl/DlPCT.  DRAG) 
M/SCC/PCT 


0 

0 

50 

100 

150 

200 

250 

m 

400 
4  So 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
IGOU 
1050 
1 100 


0.00 
Q.OU 
0.35 
0.67 
0.98 
1  •?  b 
1.51 
1.74 
1.94 
2.10 
2.24 
2.55 
2.41 
2.44 
2.43 
2.30 
2. 28 


W*  V  . 

8:« 


-3.7 


1085 

1085 

1058 

1031 

1004 

978 

|a 

8 
849 
824 


ni 

m 

349 

Ki  111 


752 

728 

705 

682 


122d 

645 

lit 

521 
49  3 
466 
440 

W 


305 

59 


-I 


0.0 
0.0 
0.3 
0.5 
0.8 
1.1 
1 
6 

All 

-2.3 

2l^ 

2.9 

1.1 

3.3 

3.5 

3.6 


1.9  1 

.00 

-4.8 

659 

214 

-3.8 

1.6  7 

.OH 

-6.0 

637 

IS 

-4.0 

1.36 

.16 

-7.2 

615 

;03 

-4.1 

0.9u 

.24 

-8.6 

594 

89 

-4.3 

0.52 

.33 

-10.  1 

5  73 

75 

-4.4 

0.00 

.42 

-1 1.7 

552 

163 

-4.6 

S96 


SC-1-106 


TYPt  SC 

1  CALIBER 

7.62  MM 

AVERAGE 

DENSITY 

4. OB  GRAHS/CL. 

PROJ.  N f  . 

(•095  GRAMS 

PROJ.  01 A.  4 

.06  MM 

IMPULSE 

im/  LB.  S  fcr • 

DRtS  RiilRi 

wT.  0.3 So 

OK  AMS 

'  CHU.  Ml. 

2.(71  GRAMS  SABOT 

mV.  0*9*1  GMM* 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE  / 

(DEG.  YAW ) **2  0.74 

RANGc 

height  toe 

ANG  OF  FALL 

V 

energy 

0CV1/UIPCT.  DRAG) 

M 

M  SEC 

MILS 

M/SEC 

JOOLrS 

M/sre/Pt.r 

0 

0.00  0.00 

16.3 

1363 

1936 

0.0 

0 

0.00  0.00 

16.3 

1363 

1017 

0.0 

*0 

0 . / 9  0.04 

16.0 

1^24 

917 

-0.7 

10U 

1.58  0.08 

15.  1 

821 

-1.4 

150 

2.34  0.12 

15.4 

1155 

7  3u 

-2.1 

200 

3.09  ( 

3.16 

15.0 

1084 

644 

-2.0 

?50 

1.81  ( 

3.21 

14.5 

1014 

563 

-1.5 

300 

4.82  0.26 

14.0 

943 

487 

-4.  1 

350 

5.19  < 

3.32 

til/ 

8  72 

4  l  o 

“5.0 

A  00 

5. 83  O.Jfl 

801 

351 

-5.7 

450 

6*44  0.44 

11.8 

730 

29^ 

-6.4 

SOU 

7.00  < 

3.42 

10.8 

660 

2  38 

-7.0 

550 

7.50  ( 

5.60 

9.5 

591 

191 

-7.6 

600 

7.94  0.69 

7.9 

523 

1  50 

--J.2 

6  50 

700 

8.28  0.79 

5.6 

456 

1  15 

-R.5 

6.50  l 

3.90 

3.1 

396 

87 

-8.5 

750 

0.5  7 

1.04 

-0.6 

344 

6  j 

-8.3 

SOU 

8.44 

L.  19 

-5.4 

308 

52 

-6.8 

850 

900 

8.04 

7.34 

1.36 

.55 

:14:f 

181 

4  1 

36 

-5.0 

-4.5 

950 

6.20 

.75 

-26.3 

235 

30 

-4.  1 

1000 

4.74 

[.98 

-36.2 

215 

25 

-4.2 

1050 

2.6  9  i 

1.22 

-48.0 

196 

21 

-4.  | 

1100 

0.00  ! 

J.49 

-62.2 

179 

Is 

-4.0 

DRAO  ROCK. 

WT.  0.059 

GRAMS 

PCI.  OR An 

CHANGE  / 

(DEG.  Y  AW ) **2  2.12 

RANGE 

HEIGHT 

TOF 

ANi,  OF  FALL 

V 

ENERGY 

0m/C(PCI.  DRAG) 

M 

M 

SEC 

MILS 

M/SEC 

JOULES 

M/SFC/Pt 1 

0 

0.00 

0.00 

4.3 

1363 

193b 

0.0 

0 

0.00 

0.00 

4. 3 

1363 

101/ 

0.0 

50 

0.20 

0.04 

4.0 

1334 

973 

-0.3 

198 

0.39 

0.08 

3.  7 

1304 

930 

-U.6 

0.57 

0.11 

3.4 

1275 

889 

-0.9 

200 

0.7J 

0.15 

3.1 

1246 

846 

-1.2 

250 

0.87 

o.n 

2.6 

1216 

809 

-1.4 

.300 

350 

400 

1.00 

1:41 

0.24 

0.28 

0.32 

2.4 

i:? 

1169 

im 

771 

7  34 
699 

-1.7 

-2.0 

-2.2 

450 

1.26 

0.37 

1.3 

14?? 

664 

-2.5 

500 

1.34 

0.41 

0.6 

631 

-2.U 

550 

1.37 

0.46 

0.4 

1050 

599 

-  ».o 

600 

1.39 

0.51 

-0.1 

1023 

566 

-3.2 

650 

1.36 

0.56 

-0.6 

996 

536 

-3.5 

700 

1.34 

0.61 

-1.1 

969 

509 

-3.7 

750 

800 

i:f$ 

0.66 

0.71 

-h 

943 

917 

461 

4  54 

-3.9 

-4.2 

8  50 

1.08 

0.77 

-2.8 

891 

429 

-4.4 

900 

0.9  3 

0.83 

-3.5 

666 

404 

-4.6 

950 

0.75 

0.68 

-4.1 

840 

361 

-4.8 

1000 

0.54 

0.95 

-4.9 

616 

350 

-5.0 

1050 

0.29 

1.01 

-5.6 

791 

336 

-5.2 

1100 

0.00 

1.07 

-6.5 

767 

316 

-i.3 

597 


SC-1-107 


TYPE  SC  l  CAL  I  BEK 

PRO  J.  WT  .L.095  GRAMS 
OR »0  ROCK*  NT  a  0.000  GRAMS 
INIsr  RATfc  NA 


7.62  MM  AVtKACt  DENSITY  A. 08  GKAMS/CC. 

PROJ.  DU.  A. 06  MM  IMPULSE  s6t* 

CHG.  NT.  >.16  GRAMS  SAiOT  XT.  Q.Otl  GRAMS 
PCI#  DRAG  CHANG!  /  IDEG.  YAM|**f  0.74 


«««  hcigh,  K  B/|tc  5^«f? 


0 

u 

00 

100 

LOO 

zoo 

JW 
300 
350 
A  00 
*50 
500 
550 
600 

tig 

750 
800 
3  50 
900 
960 
1000 
10  50 
1100 


0.00 
0.00 
0.0  1 
0.06 

0.  10 
0.13 
0.17 

8:11 

0.29 

0.34 

0.39 

0.44 

0.50 

0.56 

0.63 

fctt 

0.09 

1.00 

1.13 

1.20 

1-44 

1.62 


6.0 

6.6 

6.6 

6.4 

6.2 

1:1 

hi 

4t6 

1:1 

2.5 

-0.4 

-1.9 

-3.8 

-6.2 

9.5 

.6 

2 

25.6 


-14 


0.0 

0.0 

-0.7 

-1.4 

& 

-4.9 

-5.6 

-7.0 

-0.5 

-9.2 

-9.9 

-10.5 

-1.0 

-  1.4 

-  1.5 

-  .1.3 

-  .0.1 
-7.9 
-6.1 


UK  A  C>  KUC«.  wT.  U.059  GRAMS 


RANGE 

M 


HEIGHT 

M 


TO! 

SEC 


Ptr.  uKAG  CHANGE  /  <OEG.  YAWM*2 

fcNE  RuY 
JOULES 


2.12 


ANG  OF  FALL 
MILS 


V 

M/SLG 


om/uipcr.  hr ag ) 

M/ SCC/ P6  T 


0 
0 
50 
100 
150 
200 
2  50 
300 
350 
600 
450 
500 
550 
600 
650 
700 
750 
800 
6  80 
900 
950 

looo 

1050 

1100 


0.00 
0.00 
0.1  i 
0.24 
0.35 
0.45 
0.54 
0.62 
0.69 
0.74 
0.79 
0.82 
0.64 
0.85 
0.R4 
0.62 
0.78 
0.72 
0.7>  7 
0.56 
0.45 
0.32 
0.17 
0.00 


0.00 
0.00 
0.03 
0.0b 
0.09 
0.13 
O.Ib 
0.19 
0.23 
0.26 
0.30 
0.33 
0.37 
0.41 
0.45 
0.49 
0.53 
0.57 
0.61 
0.66 
0.70 
0.78 
0.  79 
0.84 


1662 

1662 

1631 

1600 

1569 

!5  3  8 
508 
477 
44 7 
1417 
387 
358 
328 
299 
.269 
1240 
1212 
1183 

P 

1098 

1071 

1043 

1016 


2882 

1512 

1455 

1 345 

till 

1048 

1003 

959 

917 

875 

835 

796 

758 

722 

686 

652 

IS? 

557 


0.0 

o.o 

-0.  3 

-0.6 

-0.9 

--[■A 

-2.4 
-2.7 
-3.0 
-3.2 
-3.5 
-3.8 
-4.1 
-4.3 
-4.6 
-4.8 
-5.1 
-5.3 
-5.5 
-5.8 
—6 . 0 
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SC-1-108 


TYPE  SC  1 

CAUSER 

7.6 2  MM 

AVERAGE 

OENSITV  4.08 

GKAMS/CC. 

RAQJ.  WT  l.l»  GRAMS 

PROJ.  OtA. 

4.12 

MM 

IMPULSE  O.H 

LB.  SEL. 

DRAtj-ROCS.  NT.  0.000  GRAMS 

CHG.  HT. 

1.05  GRAMS  SAOOT  WT.  0 

.933  GRAMS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE  / 

(DEG,  YAW) 4*2 

0.74 

RANGE  HEIGHT 

M  M 

TOP 

SfcC 

ANG  OP  FALL 
MILS 

V 

M/SCC 

ENERGY  OIVI 

JOULES 

/D1PCT.  UK, 
M/SCC/PcT 

0 

0.00 

0.00 

36  •  i 

1032 

1197 

0.0 

0 

0.00 

0.00 

36.  3 

1032 

700 

0.0 

SO 

1.7  7 

0.05 

35.6 

966 

613 

-0.7 

100 

3.51 

0.  10 

36.2 

899 

531 

-1.3 

ISO 

5.23 

0.  16 

34.5 

632 

45-. 

-2.0 

200 

6.91 

0.22 

31.0 

765 

185 

-2.7 

250 

8.54 

0.29 

32.6 

699 

121 

-3.3 

300 

0.13 

1.6b 

0.37 

31.7 

653 

m 

-3.9 

360 

0.45 

10.  3 

568 

-4.5 

400 

3.10 

0.54 

28.6 

505 

160 

-5.0 

450  1 

4.4b 

0.65 

26.3 

445 

130 

-6.4 

500  J 

5.69 

0.77 

23.5 

390 

too 

-5.6 

550  J 

6.75 

0.91 

19.  7 

340 

76 

-5.5 

600  1 

7.61 

1.06 

14.8 

307 

62 

-4.2 

650  1 

8.20 

1.21 

9.1 

282 

52 

-1.3 

700  I 

B. 49 

1.42 

2.2 

260 

44 

-3.2 

750  J 

8.41 

1.62 

-5. a 

4 

'39 

it 

-1.2 

BOO 

7.90 

1.64 

-15.4 

4 

'19 

32 

*  1.2 

b50  1 

6.8  i 

2.08 

-26.7 

4 

>01 

2' 

-1.1 

SOU  j 

6.2ft 

34 

-40.2 

I 

85 

22 

-3.1 

950  I 

2.91 

2.62 

-56.2 

1 

[69 

19 

-1.0 

1000 

9.70 

2.9  3 

-75.2 

1 

156 

16 

-3.0 

1050 

5.4ft 

3.27 

-97.9 

i 

158 

13 

-2.9 

UOO 

0.00 

3.64 

-124. a 

1 

tl 

-2.8 

drag  hock. 

wr.  0.071 

GRAMS 

per.  ok Au 

CHANGE  / 

(UEG.  YAW ) 4*2 

2.  12 

HANGt 

HEIGHT 

f  OF 

ANG  OP  PALL 

V 

ENERGY 

om/UHCr.  DRAG) 

M 

M 

SEC 

MILS 

M/SFC 

JOOL'S 

M/SFC/PlT 

0 

0.00 

0.00 

7.9 

10  32 

1197 

0.0 

0 

0.00 

0.00 

7.9 

1032 

700 

0.0 

50 

0.38 

0.05 

7.4 

1007 

66ft 

-0.3 

100 

0.7  3 

o.Io 

6.9 

982 

957 

63  3 

-0.5 

150 

1.06 

0.15 

6.4 

601 

-0.7 

200 

1.3ft 

0.20 

5.8 

933 

570 

-1.0 

250 

1.64 

0.26 

5.  3 

909 

540 

-1  .2 

300 

390 

1.88 

0.31 

4.6 

886 

512 

-1.4 

2.0  9 

0.37 

4.0 

U6  1 

484 

-1.7 

400 

2.28 

0.43 

3.3 

837 

450 

-1.9 

450 

2.42 

0.49 

2.6 

814 

4  32 

-2.1 

500 

2.53 

0.55 

l.b 

791 

400 

-2.3 

550 

2.60 

0.62 

i.o 

769 

384 

-2.5 

600 

2.63 

0.68 

0.1 

746 

362 

-2.7 

650 

2.62 

0.  75 

-0.8 

724 

340 

-2.9 

700 

2.56 

0.82 

-1.8 

702 

120 

-3.0 

750 

2.45 

0.H9 

-2.9 

681 

*300 

-3.2 

800 

2.29 

0.97 

-4.  0 

060 

281 

-3.4 

850 

2.07 

1.05 

-5.2 

639 

264 

-3.5 

900 

1.79 

1.12 

-6.4 

61R 

24ft 

-3.7 

950 

1.45 

1.21 

-7.8 

598 

2  3o 

-3.8 

1000 

1.04 

1.29 

-9.2 

578 

21  > 

-4.0 

1050 

0.66 

1.33 

-I0.fi 

559 

200 

-4.1 

1100 

0.00 

1.47 

-12.4 

540 

18ft 

-4.2 

599 


SC-1-109 


r 


TYPE  SC  l  CAL  I  Dir  H 

PROJ.  WI  1.319  GRAMS 
ORAO  RUCK.  wt.  0.666  GRAMS 


TWIST  *ATE 


NA 


7.62  HM  AVERAGE  DENSITY  4.08  GRAMS/CC. 

PROJ.  DIR.  4.12  MM  IMPULSE  l.lLB.StL* 
CMGi  Rf.  I. 94  GRAMS  SA867  *T.  6.933  GRAMS 
PCI.  DRAG  CHANGE  /  (DCG.  VAW)*«2  0.74 


ANGt 

HEIGHT 

TOP  ANG 

OF  FALL 

V 

ENERGY 

om/DiPtr.  n 
M/SfC/PLT 

M 

M 

SEC  MILS 

M/SEC 

JOULES 

0 

0.00 

0.00  1 

16.0 

1314 

1941 

0.0 

u 

O.UO 

0.00 

lfa.0 

1314 

1136 

0.0 

•>o 

0.7  8 

0.04  j 

16.7 

1249 

1026 

-0.7 

1  00 

1.54 

o.ob  1 

15.3 

lib. 3 

921 

-1.3 

1  liU 

?.?■> 

0.  12  1 

14.9 

1117 

821 

-2.0 

200 

3.0  1 

0.17 

14.5 

1051 

72  7 

-2.7 

250 

3.71 

0.22 

4.0 

985 

638 

-3.  3 

YOo 

4.39 

0.27 

3.6 

918 

554 

-4.0 

35y 

6.04 

0.43 

2.8 

m 

477 

-4.7 

400 

5.66 

0.  19 

2.1 

405 

-5.  J 

4  50 

6.23 

0.46 

1.2 

718 

339 

-6.0 

500 

6.16 

0.5  4 

10.  1 

652 

280 

-6.6 

550 

7.2  3 

0.61 

8.8 

587 

227 

-7.2 

bOU 

7.63 

5.  70 

7.2 

623 

180 

-7.7 

650 

7.94 

0.80 

6.1 

462 

141 

-8.0 

700 

8.1  4 

0.92 

2.5 

406 

108 

-8.1 

750 

8.13 

1.05 

■1.0 

353 

82 

-8.0 

600 

b.O  4 

1.20  -5.5 

316 

65 

-6.9 

8  50 

7.63 

1.37  -ll.l 

289 

55 

-5.1 

90U 

6.94 

1.55  -17.6 

266 

47 

-4.3 

*750 

5.00 

1.74  -25,2 

246 

39 

-4.2 

1000 

4.4  5 

1.46  -34.3 

225 

33 

-4.  1 

1050 

2.51 

2.19  -45.1 

206 

28 

-4.0 

1100 

0.00 

2.44  -57.9 

189 

24 

-3.9 

ORAr  *nCR.  *T.  0.071  GkAMS 


PCT.  UK AG  CHANGE  /  CUfcG.  YAWI**2  2.12 


KANGt 

HEIGHT 

TOE 

ANu  OF  TALL 

V 

ENERGY 

om/niPCT.  u 

V. 

M 

see 

MILS  M/SfcC 

JOUltS 

M/SCC/PLT 

0 

0.00 

0.00 

4.  » 

1314 

1941 

(1.0 

0 

0.00 

0.00 

4.5 

1314 

1136 

o.c- 

5o 

0.2  l 

0.04 

4.2 

1287 

1084 

-0.  3 

100 

0.4  l 

0.08 

3.9 

1259 

1042 

-0.5 

160 

0.6  J 

0.12 

3.6 

[232 

99  7 

-0.8 

200 

0.  7  7 

0.16 

3.2 

1205 

953 

-1.1 

2  50 

0.92 

0.20 

2.9 

1179 

911 

-1.3 

300 

1.00 

0.24 

2.6 

1162 

869 

-1.6 

350 

1.17 

0.29 

2.1 

[  126 

8  30 

-l.H 

400 

1.2  7 

0.31 

1.7 

1100 

791 

-2.1 

450 

1.36 

0.38 

1.  1 

1074 

753 

-2.3 

500 

1.41 

0.41 

0.9 

1048 

717 

-2.6 

550 

1.44 

0.47 

0.4 

tu23 

682 

-2.8 

600 

1.4  6 

0.52 

-0.  1 

998 

648 

-3.0 

650 

1.44 

0.57 

-0.6 

972 

61b 

-3.2 

700 

1.4  l 

0.63 

-  1.1 

946 

5  64 

-3.5 

750 

1.34 

0.68 

-1.  7 

923 

554 

-3.7 

800 

1.2? 

0.7  3 

-2.  3 

899 

524 

-3.9 

850 

l.t  3 

0.79 

-2.9 

876 

496 

-4.1 

900 

0.9  7 

0.85 

-  3.6 

851 

469 

-4.3 

950 

0.  78 

0.91 

-4.  3 

827 

443 

-4.5 

1000 

0.56 

0.97 

-5.1 

604 

4  18 

-4.6 

1050 

0.30 

1.03 

-5.9 

781 

394 

-4.8 

noo 

0.00 

1.10 

-6.7 

756 

371 

-5.0 

600 


SC- 1-110 


TYPE  SC 

1 

CALIPER 

7.6?  MM 

AVfcKAGfc 

OfcNSI TY 

4.08  GKAMS/Cg. 

PAOJ.  WT 

l.m  GRAMS 

PRQJ.  01  A. 

4.12  MM 

IMPULSE 

2  •  1  LB.  S EC • 

DRAG  RDCR. 

WT.  0 

.000  GRAMS 

CHG.  WT. 

*•26  GRAMS  SAUDI 

WT.  0.933  GRAMS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE  / 

I DEG.  YAW) **2  0.74 

range 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

ENERGY 

U( V) /D (PCT .  I1  RAG ) 

M 

M 

SEC 

MILS 

M/SEC 

JOUlfcS 

M/St:C/Pt,T 

0 

0.00 

0.00 

6.3 

1630 

2987 

U.O 

0 

0.00 

0.00 

6.  3 

1630 

174  7 

0.0 

r.G 

0. 31 

0.05 

6.1 

1567 

1614 

-0.6 

LOU 

0.60 

0.  06 

3.9 

1503 

I486 

-1.3 

i& 

250 

0.89 

0.10 

5.7 

14  39 

1361 

-1.9 

I. lb 
1.43 

0.  t  3 
0.17 

5.4 

3.2 

Ills 

1242 

1128 

-2.6 

-3.2 

300 

1*6/ 

0.21 

4.5 

\m 

1018 

-  1.9 

i5  o 

1.91 

0.25 

4.5 

914 

-4.6 

A  00 

2.1 2 

0.29 

'••I 

Ml 

814 

-5.3 

A  50 

2.12 

0.34 

3.7 

IB 

-6.0 

500 

550 

2.49 

Q.  19 

1.2 

980 

“6.6 

2.64 

0.44 

2.7 

913 

549 

-7.  3 

600 

2.76 

0.30 

2.U 

047 

472 

—  8.0 

650 

2.85 

0.36 

1.3 

780 

AOu 

-8.7 

rou 

2.89 

O.bJ 

0.4 

713 

3  3  'i 

-9.  J 

750 

2. 89 

0.  70 

-0.  7 

648 

2  7c, 

-9.9 

nou 

2.8  3 

0.  78 

-2.0 

582 

Hi 

-10.5 

850 

2.70 

0.37 

-3.  7 

519 

-10.9 

900 

2.47 

0.9fl 

-3.8 

458 

lo’S 

-11.1 

950 

2.13 

1.09 

-6.5 

402 

-11.  1 

loco 

1.64 

1.2  3 

-12.1 

330 

e  t 

-10.8 

1050 

0.94 

1.31 

-16.  7 

113 

64 

-9.4 

1  100 

0.00 

1.35 

-22.3 

287 

34 

-7.2 

DRAG  RDCR. 

wT.  0.071 

GRAMS 

PCT.  DRAG 

CHANGE  7 

COEG.  Y  AW ) **2  2.12 

range 

HEIGHT 

Tor 

ANG  OF  TALI 

V 

ENCRoY 

L)  <  V  )  /C (PCT  •  LR  AG  ) 

M/sro/PeT 

M 

M 

SEC 

MILS 

M/SEC 

JOULFS 

0 

0.00 

0.00 

2.7 

1630 

298  7 

0.0 

0 

0.00 

0.00 

2.  7 

1630 

174  7 

0.0 

50 

0.13 

0.03 

2.5 

2.  3 

1601 

1684 

-0.3 

100 

0.25 

0.06 

157? 

t«H 

-0.6 

150 

0.36 

0.09 

2.1 

1543 

-0.9 

200 

0.46 

0.  1  3 

1.9 

1514 

1508 

-l.l 

45° 

0.3? 

0.16 

i4  86 

1448 

-1.4 

100 

350 

0.63 

0.70 

0.19 
0.2  3 

1:2 

1457 

1429 

1392 

1338 

-1.7 

-2.0 

400 

0.76 

0.26 

1.0 

1401 

137) 

1283 

-2.2 

4  50 

0.80 

0.30 

0.  7 

1233 

-2 . 5 

500 

0.83 

0.34 

0.4 

1  345 

1183 

-2.8 

5  50 

0.85 

0.38 

0.2 

1317 

1  134 

-3.0 

600 

O.fto 

0.41 

-0.1 

1290 

1086 

-1.3 

650 

0.05 

0.45 

-0.4 

1262 

I04U 

-  J.6 

700 

0.82 

0.49 

-0.8 

1235 

493 

-3.8 

750 

0.78 

0.53 

-l.  1 

1208 

95  1 

-4.1 

800 

0*7  3 

0.38 

-1.4 

llfli 

908 

-4.  3 

850 

0.66 

0.62 

-1.0 

1154 

867 

-4.5 

?6p 

O.So 

8:*t 

-2.2 

1128 

827 

-‘..8 

950 

0.45 

-2.6 

1102 

788 

-5.0 

1000 

0.32 

0.  75 

-3.0 

1075 

750 

—1.2 

1050 

0.17 

0.BO 

-  i.5 

1050 

714 

-8. 4 

1 100 

0.00 

0.8  5 

-3.9 

1024 

679 

-8.6 

601 


SC-1-111 


TYPl  SC  L 

CAL  I  HER 

7.62  MM 

AVfRAGe 

DINS! TV 

6.08  GRAMS /CL . 

PROJ.  HI  1.562  GRAMS 

PROJ.  01  A. 

4.57  MM 

IMPULSE 

O.ti  LB.  SEL. 

DRAG  RUCK.  Ml.  0 

.000  GRAMS 

CMG.  MT. 

L.OO  GRAMS  SABOT 

tt-f.  0.888  GRAMS 

TWIST  KATE 

NA 

PCT.  DRAG 

CHANGE 

/  (OEG.  YAM) **2  0.74 

RANGE  HEIGHT 

M  M 

roF 

SEC 

ANG  OF  FALL 
MILS 

V 

N/SEC 

ENERGY 

JOULES 

U1V)/U|P^T^DKAG) 

0 

0.00 

0.00 

37.6 

972 

1157 

0.0 

U 

0.00 

0.00 

37.6 

972 

7  38 

0.0 

50 

1.8  3 

0.05 

37.0 

909 

646 

-0.6 

100 

150 

3.6  3 
5.40 

8:11 

36.4 

35.6 

846 

783 

559 

4  79 

-1.3 

-1.9 

200 

7.1  1 

0.24 

34.7 

720 

405 

-2.5 

250 

8. HI 

0.31 

33.7 

65R 

-3.1 

300  J 

IW$ 

0.39 

32.4 

596 

278 

-3.7 

350  1 

0.48 

30.8 

536 

224 

-4.2 

400  1 

13.46 

0.58 

20. V 

4  78 

1  78 

-4.6 

450  I 

14.  a  3 

0.69 

26.4 

423 

Uo 

-4.9 

SOU  1 

'360 

[6.0  5 
17.10 

0.82 

0.96 

«:i 

372 

329 

108 

85 

:l:  I 

GOO 

17.92 

1.12 

14.0 

301 

71 

-3.5 

660 

Lrt.4  7 

1.29 

d.  1 

278 

60 

-3.0 

TOO 

[H.70 

1.48 

l.l 

257 

52 

-  3.0 

750 

18.56 

1.68 

-7.1 

2  37 

44 

-3.0 

■too 

t  7.97 

1.90 

-16.  7 

219 

38 

-3.0 

*50 

16.70 

2.14 

-28.0 

202 

186 

32 

-3.0 

90U 

15.22 

2.40 

-41.3 

2  7 

-2.9 

950 

12.6  2 

2.68 

-56.9 

172 

21 

-2.9 

1000 

9.60 

2.98 

-75.3 

15B 

20 

-2.B 

1050 

5.38 

3.31 

-96.9 

146 

1  7 

-2.8 

I  100 

0.00 

3.67 

-122.4 

134 

14 

-2.7 

ORAo  HOLR. 

nl.  0.0H4 

GRAMS 

PCI.  DRAG 

CHANGE  / 

COfcG.  Y  AW>  4*2 

2.12 

k  ANGt 

HE  If.MT 

Tot- 

AN(i  OF  F  ALL 

V 

ENERGY 

U(V)/l(PCT.  DR  AG  ) 

M 

H 

SCC 

MILS 

M/SFC 

JOULFS 

M/St-C/Pt  T 

0 

0.00 

0.00 

0.6 

972 

1157 

0.0 

0 

0.00 

0.00 

8.6 

972 

738 

0.0 

50 

0.42 

0.05 

a. i 

949 

702 

-0.2 

10U 

0.8  l 

0.11 

7.  7 

926 

668 

-0.5 

150 

I. It) 

0.16 

7.  1 

903 

635 

-0.7 

200 

1.51 

0.22 

6.5 

881 

603 

-0.9 

250 

1.82 

0.27 

5.8 

658 

5  72 

-1.1 

300 

2.09 

0.33 

5.  1 

836 

54  3 

-1.1 

350 

2.13 

0.39 

4.4 

814 

514 

-1.5 

400 

2.5  3 

0.46 

3.6 

793 

48  7 

-1.7 

450 

2.6  9 

0.52 

2.8 

771 

460 

-1.9 

500 

2.81 

0.69 

1.9 

750 

435 

-2.1 

550 

2.8  7 

0.65 

1.0 

729 

All 

-2.3 

600 

2 . 9  <; 

0.72 

0.  L 

709 

38  7 

-2.5 

650 

2.9  0 

0.79 

-1.0 

68R 

365 

-2.6 

700 

2.8  3 

0.87 

-2.0 

668 

343 

-2.8 

750 

2.71 

0.94 

-3.2 

649 

323 

-3.0 

800 

2.53 

1.02 

-4.4 

629 

301 

-3.1 

8  50 

2.29 

i.To 

-5.  7 

610 

285 

-3.3 

900 

l  .98 

1.19 

-7.1 

591 

267 

-3.4 

950 

1.60 

1.27 

-8.6 

572 

250 

-3.5 

1000 

1.15 

1. 36 

-10.2 

554 

234 

-3.7 

1050 

0.62 

1.45 

-U.a 

536 

218 

-J.B 

1100 

0.00 

1.55 

-13.6 

518 

204 

-3.9 

602 


SC-1-112 


TYPb  SC 

1 

CAL IBCR 

7.62  MM 

AVERAGE 

DENSITY 

4.08  GRAMS/CC. 

PROJ.  Wf  . 

1.562  GRAMS 

PHOJ.  01 A. 

6.51  MM 

IMPULSE 

1.2  LB*  SEC. 

DRAG  ttDCrt • 

MT.  0 

.000  GRAMS 

CHS.  MT. 

1.86  GRAMS  SAUiir 

MT.  0.880  GRAMS 

twist  rate 

NA 

PCT.  UR AG 

CHANGE 

/  (DEG*  0./4 

i 

RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

ENERGY 

Cl  (  V)  70  ( PCT  .  DRAG) 

M 

M 

stc 

MILS 

M/SEC 

JOULF  S 

M/SEC/PU 

0 

0.0  0 

0.00 

16.3 

1257 

1 93‘.’ 

0.0 

0 

0.00 

0.00 

16.3 

1257 

12  3'. 

0.0 

50 

0.79 

0.04 

16.0 

1195 

111'. 

-0.6 

100 

1.5  7 

o.oy 

15.6 

1131 

IOC  1 

-1.2 

15° 

2.3  1 

0.13 

15.2 

1071 

89  j 

-1.9 

200 

3.06 

0.18 

14.7 

1006 

794 

-2.5 

138 

3.7  8 
4.46 

0.21 

0.28 

14. * 

13.6 

945 

882 

696 

608 

-1.1 

-3.8 

150 

5.12 

0.34 

12.9 

Bl  9 

524 

-4.4 

400 

5.71 

0.41 

12.1 

756 

44  7 

-5.0 

4*>y 

6.31 

5.4? 

1:3 

694 

1 7b 

-5.6 

500 

6.83 

0.55 

612 

312 

-6.2 

5  50 

7.30 

0.63 

8.6 

571 

254 

-6.7 

600 

7.69 

0.7) 

6.9 

51 1 

204 

-7.2 

650 

*go 

7.98 

0.8  1 

4.8 

454 

161 

-7.5 

8.15 

0.95 

2.0 

401 

126 

-7.6 

7  50 

8.18 

1.03 

-1.5 

352 

97 

-7.5 

800 

8.00 

1.21 

—  6.1 

ilto 

in 

-6.5 

850 

7.58 

1.40 

-11.0 

514 

6b 

-4.8 

22° 

6.8  7 

1.57 

-17.9 

57 

-4.1 

950 

5.82 

1.77 

-25.3 

249 

4« 

-4.0 

1000 

4.3  7 

1.98 

-34.1 

230 

41 

-3.9 

1050 

2.46 

2.20 

-44.4 

212 

15 

-1.9 

1100 

0.00 

2.45 

-56.4 

196 

30 

-3.8 

drag  rucr.  wt.  o.o»4  crams 


PCT.  UR  AG  CHANGE  /  CUfcG.  YAW)**2  2.12 


RANGE 

M 


0 
0 
50 
100 
150 
200 
250 
300 
350 
A  00 
450 
500 
550 
600 
650 
700 
750 

aoo 

850 

900 

950 

1000 

1050 

1100 


HEIGHT 

TOF 

ANG  OF  FALL 

V  ENtRGY 

D(V)/n(PCT.  DRAG! 

M 

SEC 

MILS  M/SEC  JOULbS 

M/SbC/Pl.T 

0.00 

0.00 

4.9 

1257  1 

1935 

0.0 

0.00 

0.00 

4.9 

257  i 

12  34 

0.0 

0.2  3 

0.04 

4.5 

1232  1 

1183 

-0.3 

0.4  5 

0.08 

4.2 

206 

134 

-0.5 

0.65 

0.12 

3.9 

1181 

1087 

-O.B 

0.0  1 

0.17 

3.5 

1156  1 

1040 

-1.0 

C 

).9  1 

•i4 

0.21 

0.25 

3.1 

2.7 

jol 

99s 

952 

=1:1 

t.ts 

0.30 

2.3 

.082 

909 

-1.7 

1.3  7 

0.35 

1.9 

1058 

868 

-1.9 

1.45 

0.39 

1.4 

1034 

826 

-2.2 

\:lk 

0.44 

0.49 

0.9 

0.4 

1010 

986 

••2.4 

-2.6 

.56 

0.55 

-0.1 

96  3 

716 

-2.8 

1.55 

0.60 

-0.7 

9  39 

681 

-3.0 

.5  1 

1.4  4 

8:« 

-\:i 

916 

893 

64B 

615 

-3.2 

-3.4 

.34 

0.76 

-2.5 

871 

584 

-  3.6 

1.21 

0.82 

-3.2 

84b 

554 

-3. a 

1 

\:ii 

0.88 

0.94 

-3.9 

-4.6 

lit 

4  $6 

-4.0 

-4.2 

I 

1.60 

T.01 

-5.4 

782 

469 

-4.3 

c 

1.32 

1.07 

-6.3 

761 

443 

-4.5 

0.0  0 

1.14 

-7.1 

740 

419 

-4.7 

603 


SC-1-113 


TVPf  SC  L  CALIBER 

PROJ.  Ml  .  1.562  GRAMS 
DRAG  RUCK.  NT.  0.000  CRAMS 
rwlbT  RATE  NA 


7.62  MM  AVERAGE  DENSITY  A. 08  GRAM&/CC. 

PROJ.  DU.  4.57  MM  IMPULSE  2.1  "LB.  Sit. 
CMC.  NT.  4.U  GRAMS  SABOT  Ml.  0.888  GRAMS 
PCT .  DRAG  CHANGE  /  (OEG.  VAN) 6*2  0.74 


RANGE 

HEIGHT 

TOF 

ANG  OF  FALL 

V 

M 

M 

SEC 

MILS  M/SEC 

U 

0.00 

0.00 

6.2  1589 

0 

0.00 

0.00 

6.2 

L  5  89 

50 

0.30 

0.03 

6.0 

l$29 

100 

0.59 

0.07 

5.7 

469 

150 

0.86 

0.10 

5.5 

.408 

200 

250 

300 

1.13 

1.38 

1.62 

0.14 

8:k 

5.2 

6.0 

4.6 

.347 

|Si 

350 

400 

1.64 

2.04 

0.26 

0.30 

4.3 

3.9  ! 

too 

450 

5&0 

2.23 

2.39 

0.35 

0. 40 

3.5  1 

3.0 

1037 

975 

550 

2.6  3 

0.45 

2.4 

912 

60  J 

2.6  3 

0«5i 

1.8 

849 

680 

2.71 

0.5  7 

1*9 

786 

700 

2.74 

O.bi 

0.1 

723 

750 

2.73 

0.71 

-0.9 

661 

800 

2.66 

0.79 

•  it! 

599 

850 

2.62 

0.67 

-3.7 

5  39 

900 

2.30 

0.97 

-5.7 

480 

950 

1.97 

1.08 

-8.1 

425 

1000 

1.50 

1.21 

-11.3 

174 

1050 

0.86 

1.35 

-18.3 

331 

1100 

O.UO 

1.51 

-20.4 

302 

ENERGY 

JOULES 


0(V)/0(PCf.  DRAG) 
M/ SEC /PCT 


3092 

197. 

m 
4 

J55 
944 
R4U 
742 

$8 

482 

406 

341 

2B0 

226 

180 

141 

109 

85 

71 


0.0 

0.0 

33 

-2.4 

AmA 

-5.4 
-8.  J 
-6.9 
-7.6 

4:1 

-9.4 

-9.9 

-10.4 

10.7 

0.7 

0.6 

.0.0 

-8.2 


ORAC  RUCK. 

hT •  0.084 

GRAMS 

RANGE 

HE  1UHT 

Tor 

M 

M 

sec 

PCI.  DRAG  CHANGE  / 


ANG  OF  TALL 
MILS 


V 

M/SfcC 


(DEG.  YAW  1  * *2  2.12 

CNERGY  DIVI/DIPCI.  URAC) 
JOULES  M/SKC/PC1 


0 

0.00 

0.00  2.6 

0 

0.00 

0.00 

•  6 

50 

0.13 

0.0  1  4 

•  b 

100 

150 

0.26 

0.37 

8:tt  i 

I*4 

.2 

200 

0.48 

0.13  2.0 

250 

0.87 

0.16 

l.c 

300 

0.65 

0.20  ; 

.'i 

350 

0.72 

0.23 

.3 

400 

0.78 

0.27 

•  o 

450 

0.8  1 

0.31 

3.  7 

500 

0.8  6 

0. 34  ( 

).  5 

580 

0.88 

0.38 

3.2 

600 

0.86 

0.42  -( 

3.1 

650 

0.87 

0.46  -t 

3.8 

700 

0.86 

0.50  -t 

3.8 

750 

0.8  l 

0.54 

l.l 

800 

0.75 

0.69 

,  .5 

850 

0.67 

0.63 

,.9 

900 

0.5  8 

0 .67  -. 

.4 

950 

0.4  7 

0.72  -! 

t.  7 

1000 

0.3  J 

0.77 

i.  1 

ms 

0.18 

0.00 

0.81 

0.86  -< 

1.5 

t.(3 

3092 
972 
90  i 

m 

70B 

64b 

till 

it? 

,356 
1302 
‘50 
99 
49 

,  01 

1054 
OOR 
964 
921 
879 
8  39 
800 


1  3  C 

li! 


0.0 

0.0 

-0.3 

-0.5 

-0.8 

-l.l 

-1.3 

-1.6 

-1.9 

-2.1 

-2.4 

-2.6 

-2.9 

-3.1 

-3.3 

-3.6 

-3.8 

-4.0 

4:1 

-4.7 

-4.9 

-5.1 

-5.1 


604 


SC-1-114 


rm  SC  1  CAL  I OfcR  7.6*  mm  AVEHAGt  DENSITY  A. 06  GRAMS/Ct. 

PROJ.  WT  TI.IT4G  G1TAN5  PROJ.  DlA*  4v8S  MM  IMPULSE  O.K  LB.  SEC. 

DRAG  RDCN.  Wf i»  0*000  UR 4 MS  CHG.  WT.  0.95  GRAMS  SABOT  Wf.  u.629  CRAMS 

TWIST  RATE  NA  PCT.  DRAG  CHANCE  /  (OfcG.  YAWl**2  0.74 


RANGE 

M 


HEIGHT 

M 


0.00 

0.00 

1.9/ 
3. Si 
5.0  5 
7. 46 
9.20 
10.89 
2.49 
4.00 
15.19 
16.6* 
17.06 
16.45 

18.96 
18.30 
17.14 
15. 1H 
12.91 

9.62 
5  »  3  H 
0.00 


A NO  Of  MALL 
MILS 


39. 4 

39.4 
3d  .6 

36.0 

37.2 

8:1 

33.5 
41.7 

29.5 
26.  / 

\h 

lh\ 

-o.l 

-6.6 

-16.2 

-29.6 

-ii:l 

-121.6 


V 

ENERGY 

M/SEC 

JOULES 

913 

1111 

913 

76  7 

653 

670 

794 

580 

734 

496 

676 

420 

m 

ISO 

28u 

503 

213 

450 

186 

399 

14/ 

II 

294 

AO 

273 

69 

2  54 

99 

2  35 

31 

2  IB 

44 

ffl 

3  a 

32 

173 

2tj 

160 

26 

DlV)/D(MCT.  DRAG) 
M/STC/PCT 


DRAG  KUCR,  W(.  0.099  GRAMS  MCI.  DRAG  CHANCE  /  (PFG.  YAW)**2  2.12 


RANGE 

M 


HEIGHT  TOf 

M  StC 


ANG  OF  TALL 
MILS 


9.9 

9.9 
9.3 
8.6 
6.0 
/.3 

M 

4.9 
4.0 
3.  I 

l:i 
0.  1 
-1.1 
-2.  3 
-3.6 
-4.9 

-9.5 
-11.1 
■13.1 
-15.  1 


ENERGY 

U  {  V)  /U  (  MCT.  L>l 

JOULt-S 

M/Sl-C/Pl.T 

lilt 

0.0 

767 

0.0 

731 

-0.2 

69o 

-0.4 

662 

-0.6 

629 

-0.8 

59ft 

-1  .0 

568 

-1.2 

31ft 

-1.4 

5lu 

-1.6 

4  B  3 

-i.n 

43/ 

-1.9 

43.: 

-/.  i 

40d 

-2.3 

185 

-2.4 

163 

-2.6 

14/ 

-2.  7 

32/ 

-2.9 

30  3 

-1.0 

284 

-3.1 

26/ 

-1.1 

250 

-3.4 

?  .14 

-3.3 

219 

-1.6 

605 


SC-1-11S 


TYPt  SC 

proj.  wr 
DRAG  RIJLR 


CALlttfclt 


7.62  MM 


AVERAGE  OENSTTV  *.08  GRAMS./ CC. 


.1.840  GRAMS  PRlhJ.  01  A.  4.83  MM  IMPULSE  1.2  LB.  SEC. 

.  MT.  0.000  OR  AMS  CMC.  Wt.  t.TB  DRAMS  SABOf  «?•  (7*1129  OR  AMS 


TWIST  RATE  NA 


PCT.  OHAfi  CHANGE  /  (UCQ.  YAW  1**1-  0.74 


KANGt 

hkiftitr 

TOT 

ANC  OF  FALL 

V 

M 

M 

SEC 

MILS 

M/SEC 

0 

0.00 

0.00 

17.1 

1197 

0 

0.00 

o.oo 

17.1 

1197 

1138 

5U 

o.n  i 

0.04 

lb.  7 

loo 

1 . 0  A 

0.09 

16.3 

1079 

15U 

2. A  J 

0.14 

15.9 

1020 

2Gu 

3.20 

0.19 

15.4 

9  tol 

250 

3.94 

0.24 

14.8 

901 

300 

4.66 

0.  3u 

14.1 

842 

350 

5.3  3 

0.36 

13.4 

782 

4Q0 

5.9  7 

0.43 

12.5 

723 

450 

6.5  6 

0.80 

11.4 

664 

500 

7.10 

0.58 

10.2 

%05 

546 

550 

7.5  7 

0.b6 

6.  7 

600 

7.9  8 

0.76 

6.6 

492 

650 

8.24 

0.67 

4.5 

440 

700 

8.4  0 

0.99 

1.6 

390 

750 

6.40 

1.12 

-2.1 

345 

800 

8.19 

1.28 

-6.6 

313 

850 

7.7  3 

1.44 

-12.3 

290 

900 

6.96 

1.62 

-18.7 

269 

950 

5.09 

l.ril 

-26.1 

250 

1000 

4,41 

?.02 

2.25 

-  34.  7 

232 

1050 

2.4  7 

-*4.6 

Hi 

1  100 

0.0  0 

2.49 

-56.5 

DRAw  RutK.  »T.  U.099 

grams 

PCT.  DRAG 

CHANGE 

RANGE  HEIGHT 

TOT 

ANG  OF  FALL 

V 

2 

St  c 

Mil* 

M/Sfc 

ENERGY 

JOULES 


“'''‘Wl'S/fct**01 


0.0 
0.0 
-0.6 
-1.2 
- 1  •  n 

-J.6 
-A.  2 
-A.fl 
-5.3 
-5.8 
-6.3 
-to.  7 

—6,9 
-*> .  B 
-A.* 
-1.9 
-1.8 
-1.7 
-3.7 
-i.6 


(DUG.  YAM 1  **2  2.12 

6NFRGY  IHVl/IKPCT,  URAU) 
JOULtS  M/Stt/PCT 


0  l 

l.OU 

0  ( 

J .  0  0 

50  ( 

).2r. 

10U  l 

)  .  A  9 

150  ( 

1.71 

200 

1.90 

250 

.06 

300 

•  2  A 

350 

[.38 

400 

I.A9 

A50 

.  .5  <j 

500 

.65 

550 

[.69 

600 

L./O 

650 

.66 

70u 

.04 

750 

,.5b 

800 

•  4  5 

850 

L.3  l 

900 

950 

\:hl 

1000  ( 

1.0  5 

1050  ( 

1.38 

1100 

1.00 

0.00 
0.00 
0.04 
0.09 
0.13 
0.1  7 
0.22 
0.2  7 
0.31 
0.36 
0.  A  1 
0.A6 
0.52 
0.5  7 
0.63 
0,68 
0.74 
0.80 
0.66 
0.92 
0.98 
1,05 
{.12 
1.19 


0.  3 

l'* 

5.u 

4.6 

4.2 

3.8 
3.4 
3.0 

i\l 

1.8 
l.U 
0.5 

-0.  1 
-0.  7 
-l.J 

-h 

-3.4 
-4.2 
-5.0 
-5.9 
—  6.8 
-7.  7 


1197 

im 

1 150 
1126 

SS3 

m 

98 
96 
94 
92  3 
901 
860 
859 
836 
617 

m 

756 

HI 


1913 

1 1 H 


W  MM 

SK 


0.0 
0.0 
0.2 
0.5 
0.  7 
0.9 
.2 
.A 

1:1 

3:8 

-2.4 

-2.6 

■3.0 

-3.2 

■l.J 

-3.5 

-3.7 

■1.9 

-4.0 

'A 


-A 


606 


SC-1-116 


rYHfc  SC  l  CAL  lOfcH  7. 62  MM  AVERAGE  DENSITY  A. Oil  GRAMS/CC. 

PROJ.  NT  .1*840  GRAMS  PROJ.  01  A.  4.8 A  MM  IMPULSE  2.1  LB.  SEC.* 

DRAG  ADCJU  *1.  0.000  UftAMr  CMG.  MT.  AdQI  GRAMS  SABOT  MT.  0.829  GRAMS 


TWIST  RATE  NA 


RANGE 

M 


0 
0 
bO 
lOu 
1  bo 
20y 


,  _u 

890 

600 

600 

h 

800 


8  50 
90U 
»5CJ 


950 

1 818 


1050 
1  LOU 


HEIGH  I 
M 


u.uu 


Uc 


0.00 

8:8« 
O.OI 
0.  10 
0.  14 


:! 

0*26 

1:« 


i 


* 

.4 

b2 

III 


•  88 

.9? 


•M 

,49 


PCT.  DRAG  CHANGE  /  (DEG.  YAM) 642  0.14 


ANG  OP  PALL 
MILS 


6.  1 
6.1 

5.9 
b.  ? 
•i.  4 
b.2 

4.9 
4 .  b 
4.2 


B 

2.2 
1.6 

k 


■2.b 
-J.H 
-4.6 
-7.9 

m 


V 

M/SEC 


904 


586281  um01SSJ>r.r,i' 


-2.1 


DRAG  ROCK.  *,T.  U.099  GKAMS  PCI.  URAG  CHANGE  t  (DEC.  VA*)462  2.12 


TYPL  ‘.C  1  CAL1BEK 

PAOJ.  Nl  7.138  GRANS 


7.62  PM  AVERAGE  05NSITV  4.08  URAHS/Ci.. 

PRQJ.  OiA.  9.011  MM  IMPULSE  0 *i>  LB.  SfcL. 


ORAu  HUGH,  W-T.  0.000  UK  AMS 


TWIST  KATE 


NA 


CMC.  Wr.  0.91  GRAMS  SABOT  WT.  0*7  »6  CRAMS 
PCT.  UK AG  CHANGE  /  (DfG.  V  AM) 6*2  0.74 


HANOI: 

M 


HEIGHT 

M 


TOh 

stc 


ANG  OF  FALL 
MILS 


V 

M/SEC 


mi  ■’'''’MHJfc.r01 


o 

u 

6u 

lOu 

ISO 

$g  8 

ICO 

i5j 

400 

450 

'•50 

60U 

(•SO 

too 
750 
800 
8  50 
900 
950 
1000 

ms 


0.00 

0.00 

2.0'. 

4.UI 

6  .  9  >1 

9I7 ! 

[J  :li 

14.79 

16.1  7 
IT. 4  I 
18.46 
19.25 
19.  M 
19.86 
19.6  I 
18.89 
17.64 
15. Tt) 

13.2  L 
9.92 
5.5  7 
0.00 


91.8 

91.8 

9 1 . 1 

90.2 

)9.  3 

A8«  1 

J6.T 

i.:t 

m 

23.9 

16.6 

12.9 
6.9 

-i.l 

-9.8 
-19.9 
-it. 9 
-99.9 
-60.9 
-78.9 
-99.2 
•123.6 


859 
869 
807 
T9  6 
689 
n*J3 
578 

Iti 

922 

176 

336 

308 

287 

299 

in 

200 

n 

61 

99 

39 


1069 

789 

686 

599 

507 

w 

29  I 

|t 

tit 
6 
6 
60 
57 

j? 

32 
26 
29 
21 


? 


0.0 
0.0 
-0.6 
-l.  I 
-l.  7 
-2.2 
—2  «  6 
-1.2 

:*:? 

-2.6 
-2.6 
-2.6 
-2.6 
-2.6 
-7.6 
-2.6 
-7.6 
-7.6 
6 
9 


0<<A(.  HOCK,  m T .  0.116  GRAMS 


PCI.  OK  AG  CHANGF  /  4  l'fc<i.  VAWl**2  2.12 


MANGL 

M 


HE  lullT 
M 


101 

SC  G 


ANG  OF  (ALL 
MILS 


V 

M/SIX 


ENERGY 

JOULES 


oivi/nipcr.  ohagi 
H/srx/P'.T 


0.00 

0.00 

81^2 

0.18 

0.29 

8:3S 

0.99 

0.61 

0.69 

8:»S 

O.Hl 
0.H9 
0.97 
06 
».13> 

.97 
.** 
.62 
.71 


III! 

lH:l 

8.9 

8.1 

7.  J 

i:$ 

9.5 

3.6 

i:5 

0.0 

-1.2 
-2.6 
-9.0 
-5.5 
-7.  I 

y.t 

<:8 

-16.0 


859 

865 

839 

020 

800 

111 

779 

706 

688 

Ht 

617 

600 

6U1 

56b 

550 

531 

518 

5(12 

987 

972 


1069 

789 

m 

682 

699 

111 

k 

A2A 
900 
178 
156 

”t 

7 
9 

K 

30 


! 


0.0 

(1.0 

-0.2 

:8:2 

-0.8 

-0.9 


ill 


-1.5 

-i.(. 

-i.8 

-1.9 

•7.1 

m  id  9  ? 

-2.8 

3:8 

-1.2 

-1.1 


608 


SC-1-118 


TYPE  SC  t  CAllBF-K 

PROJ.  MT  2.111  Oft AMS 
WSTr WT.  0.000  GRAMS 
TWIST  KATE  NA 


7.62  MM  AVERAGE  DENSITY  4.06  GkAMS/U. 

PROJ.  01  A*  5.00  MM  IMPULSE  1.2  LB.  SEC. 
CMC.  MT.  1.71  CRAMS  SABOT  WT.  0.75b  GRAMS 
HCT.  DRAG  CHANGE  /  (OFC.  YAW)**2  0.74 


RANGE 

M 


HEIGHT 

M 


TOT 

SEC 


ANG  OF  FALL 
MILS 


V 

M/SFC 


fcNERGY 

JOULES 


DIVI/DIMCT.  UK AC ) 
M/SFC/PCT 


m 


0.00 

o.ou 

O.li 9 

1.76 

i.t.a 

1.42 
4.21 
4.97 
5.69 
6.16 
6.90 
7.64 
a.  01 
4.4 
« 

. 

B.b  1 

S.5B 


>  .w  J 

!:|i 

1.116 


A.Il 

4.66 

2.66 
0.00 


0.00 
0.00 
0.05 
0.09 
0.  14 


.  .  Ill 

2.5< 


lft.3 

lb. 1 

17.9 
17.'. 

16. 9 
Lb. 4 

.6.7 

m 

l.'o 

.5.6 

9.0 
6.9 

4.* 

1.2 

”2.o 

-7.7 

-11.4 

-27*5 

-h:i 

-40.0 


1079 

1387 

1251 

1126 

1006 

«i 
66  1 
490 
504 

Mi 

ip 

76 

11 
49 
4  3 


0.0 

0.0 

-0.6 
-l.l 
-I  ./ 
-2.3 
-2.0 
-3.4 
-4.0 
-4.5 
-5.0 
-5.5 
-5.9 
-6.  1 
-6.4 
-6.5 
-6.2 
-5.0 
-1.9 
-1.6 
-1.6 
•1.5 
-1.5 
-1.5 


OKA(.  KOCH.  WT.  0.114  CRAMS 


RANGE 

M 


HEIGHT  T< 

M  Si 


HCT.  URAG  CHANCE  7  (UbG.  YAW>4*i 

ANC  OF  FALL  V 
MILS  M/ SCC 


2.12 


-i 


1050 

1100 


5.9 

4.9 

5.0 

4.6 

Mi 

:f 

?.* 

1.7 

tA 

O.l 

0.  n 

.4 
•  i 
3.0 
I.  6 
4.6 
5.5 

6.4 

7.4 

6.4 


jouu-s  ,,IV>7!71I;£J^Y',*“> 


11 


4 

w 

965 

944 

924 

903 

063 

062 

042 

4 

63 

64 
45 

m 

669 


Id  79 

I 

II,! 
1001 
10  35 
990 
946 
904 
"6  1 
024 
786 
749 

ru 

67u 

64  j 

Ml 

552 
52  1 
490 


600 


SC-1-119 


TYPl  SC  l  CAL  I  OCR 

PROJ.  wT  2.138  GRAMS 


7. 62  MM 
PROJ.  DIA. 


AVERAGE  DENSITY  4.08  GRAMS/CC. 
S.08  MM  IMPULS*  2.4  LB.  SEU 


DRAG  ftt'C A.  *T.  0.000  GRAMS  CHG.  WT.  1»W  H*k*t -  _0*?it  jGMAMS 


tmist  rate  na 


PCT.  DRAG  CHANGE  /  I  DEG  *  VAW)**2  0.74 


*A\GE 

ht ioht 

TOF 

ANG  OF  FALL 

M 

M 

SEC 

MILS 

V  ENERGY  DIVI/DIMCT,  DRAG  I 
M/SfcC  JOULtS  M/SFC/PCT 


0 

0.00 

0.00 

6.  4 

1502  1267 

0.0 

0 

0.0  0 

0.00 

6.  1 

L50?  2412 

0.0 

60 

0.10 

0.0  1 

6.1 

1447  2240 

-0.3 

l  Oo 

0.39 

0.07 

5.  <1 

19  4  20  74 

-4.4 

1 5U 

0.1)7 

0.  1  l 

3.3 

L 1 40  1 9  l  J 

-1.7 

?Qu 

4.44 

0.14 

6.2 

12  02 

750 

-2.2 

2  50 

100 

4.19 

1.0  1 

)•  4  B 
5.21 

4.9 

4.6 

m 

m 

-4:8 

35u 

4.8  5 

0.2  7 

4.2 

1415 

329 

-4.9 

400 

2.0  4 

0.  12 

i.H 

1058 

1  9tt 

-4.5 

4  50 

2.22 

1 

)•  16 

5.3 

1074 

-9.1 

300 

7.4  7 

4.4? 

2.M 

956 

-3,7 

i5U 

2.30 

5.4  7 

2.2 

BOR 

844 

“6,3 

600 

2.6U 

0.51 

4.6 

(1  42 

740 

-6,8 

6  50 

700 

2.00 

2.69 

0.69 

0.66 

-8:i 

m 

64? 

552 

-7.4 

-7.9 

7  60 

2.6  6 

0.74 

-4.2 

662 

469 

-8.4 

1100 

2.5  0 

0.81 

-2.5 

607 

394 

-H.9 

R50 

2.4  l 

0.89 

-4.0 

552 

326 

-9.4 

900 

2. la 

J.  99 

-3.0 

499 

266 

-9.7 

95u 

4  .8  6 

.10 

-0.0 

44R 

fl* 

-9.9 

1000 

1.40 

.?l 

-10.  <1 

400 

til 

-9.9 

1050 

0.80 

.43 

-(4.4 

456 

135 

-9.7 

1  lou 

0.00 

1.50 

-4B.  1 

424 

110 

-H  .ft 

CR AC  HUGH.  nT.  0.115  GRAMS 

HANOI  HEIGH  I  Tut 

M  M  SFt 


per.  drag  change  / 


ang  of  fall  V 
MILS  M/Src 


mrr,.  vah>**2  2.12 

ENERGY  01  VI/UlMtr.  Li  IT  AG  ) 
JOULtS  M/SEg/PoT 


0 

0.00 

0.00 

u 

0.00 

o.uo 

bu 

0.45 

0.0  1 

igo 

0.2  u 

0.0  7 

150 

0.4  1 

0.10 

?ou 

0.52 

0.14 

250 

0.6  2 
0.7  1 

0.  1  7 

400 

0.21 

J50 

0.79 

0.23 

400 

0,«5 

0.28 

450 

0.90 

Ut  3 2 

388 

0.96 

□  * 

0.96 

0.40 

600 

0.96 

0,44 

650 

0.9  3 

0.48 

K8 

uoo 

85L» 

900 

950 

1000 

IPSO 


400 


0.92 
O.elH 
0.')  I 
0.74 
0.6  1 
0.30 
0.16 
0.19 
0.00 


1502 

m 

loo 

1406 


810 


SC- 1-120 


rvpf  SC  1  CALI PCK  7. 62  MM  AVER AGL  OENSITY  A. 06  GKAMS/CC. 

PRQJ.  WT  .2.815  GRAMS  PKOJ.  OlA.  5.56  MM  IMPULSE  O.i  LB.  SEC. 

OflAG  AOGR.  Mf.  GRAMS CHG.  Ml.  9»«1  GRAMS  SABOT  *T.  u.64tt  GRAMS 

rwisr  RATE  NA  PC T.  OR AG  CHANGE  t  (Utn.  YAW>**2  0.74 


range 

M 


HEIGHT 

M 


ANU  OP  FALL 
MILS 


V 

M/SEC 


FWRGY 

JOULtS 


ClVI/Oll'CT.  DRAGI 
M/src/Pi.T 


0  0.00 

0  0.00 

50  >.<.0 

100  A  .  / 6 

150  7.0*> 


0.00 

49.4 

0.00 

49.4 

0.07 

4(3 «  4 

0.15 

47.3 

0.23 

46.0 

Q.  32 

44.4 

0.41 

42.5 

0.  ‘»2 

40.2 

0.64 

37.4 

0.7  7 

34.0 

0.9 { 

29.4 

.07 

24./ 

.24 

19.0 

.4  j 

12.4 

4.9 

it  ilk 

”3.6 

2.04 

-13.3 

2.2<) 

-24.  ) 

2. 53 

-16.9 

2.40 

-51.4 

5.0V 

-uf.li 

5.40 

-d6.  7 

5.  m 

-lOd.2 

4,  US 

-  1  32 . B 

0.0 
0.0 
-0.5 
-1.0 
-I  .5 
-2.0 


OR  AC  ROCK.  Hi.  0.115  GRAMS  PCI.  HHAu  CHANGE  /  U>tC>.  YAwl***  2.12 


RANGE  HFIGHT  TOE 
t"  M  StC 


ANG^OE  MLL 


V 

M/  StC 


ENERGY 
JOULc S 


UVI/LIPCT.  I'KAG) 
M/Jrc/pLt 


SC- 1-121 


TYPr  SC  l  CALIRFR  7.62  MM  AVERAGE  DENSITY  A, 08  GRAM5/CC. 

PRO.).  M  T  2.815  GRAMS  PROJ.  D1A.  5.56  MM  IMPULSE  1.2  LB.  SEC. 

DRAG  RQCR*  Hi*  0*000  CRAMS  CMC.  NT.  U52  CRAMS  SABOT  MT.  0.668  CRAMS 
TWIST  RATE  NA  PCI.  DRAG  CHANGE  /  (DEG.  YAW»**2  ©»  7A 


range 

M 


HEIGHT 

M 


ANC  OF  FALL 
MILS 


V 

M/SEC 


ENERGY 

JOULES 


DIVI/OIPCI.  DRAG) 
M/SfcC/PCT 


0 

U.00 

0.00 

u 

0.00 

0.00 

50 

l.K) 

0.  US 

too 

2.lo 

0.  10 

15U 

3.20 

0.16 

20u 

A. 2  L 

0.22 

250 

5.18 

0.29 

30U 

6.10 

0. so 

(50 

6.97 

0.A3 

A  00 

7.79 

0.51 

A  50 

8.53 

0.  oO 

GOO 

9.20 

0.  70 

550 

9.7o 

O.oO 

600 

10.20 

0.92 

650 

71)0 

10.50 
10.6  | 

:T? 

7  51J 

10.50 

1.35 

»oo 

10.13 

1.52 

8  50 

9.Ao 

J  -  70 

900 

8,  A  5 

i  .  U9 

950 

7.0o 

2.09 

10  00 

9.2  3 

2.  31 

1050 

2.90 

1100 

0.00 

.9.2 

a.  3 

11.2 
15.9 
A. 3 

dli 

7.!i 

-A. 9 
-10.6 
-17.0 
-2A.A 
-12.7 

•n.l 

-65.5 


UR  Ait  RUCK.  hT  .  0.115  GRAMS 


PCI.  UR  AG  CHANGE  /  (DEG.  Y  AH  I **2  2.12 


RANGE 

M 


HEIGHT  TOF 

M  SEC 


ANG  OF  FALL 
MILS 


V  FNfcHGY  um/CH'CT,  MAG  I 
M/StC  JOULi'S  m7Slc/pct 


612 


SC-1-122 


\  ) 


TYPL  SC  l 


PROJ.  MT 

2.615 

DRAG  RDCR. 

WT. 

TWIST  KATE 

NA 

RANGE 

HfrIUH 

M 

M 

0 

0.00 

0 

0.00 

50 

0.34 

100 

0.6  7 

150 

0.99 

1.29 

1.5(3 

^OU 

1.54 

»5o 

2.0  8 

400 

I.M 

CAL1BLR  7.62  MM  AVERAGE  OENSITY  4. OB  UKAM5/CG. 

CRAMS  PKOJ «  Oi  A.  5.5fa  MM  IMPULSE  2.1  LB.  $E(.. 

OVOOOGUAMS  CHC.  MT»  3.H  GRAMS  SABOT  WT.  0 • 64fl  CRAMS 
PCT.  DRAG  CHANGE  /  (UEG.  VAW)**2  0.14 


TOT 

see 


ANG  OP  FALL 
MILS 

7.1 

7.1 
fa. 9 
fa  .  fa 
fa  .  3 
5.9 
5.  fa 

5.2 
4.7 

w 

J* 

>4 


ill 

lit 

3i 


.3 

,5 

:.9 
-4.  fa 
-6  .fa 
-9.0 

-j?:V 

-20.2 


V 

M/SCC 


1390 

1390 

1341) 

1290 

1230 

\m 

1035 
9tl  3 

Ul 

W| 

5  73 
524 
4  76 
411 
.389 
J49 
U« 


ENFKGY  I)  (  VI  / 1)  ( PCT  •  DRAG  I 

JOULLS  M/St  C/  Pi.  T 


O.U 
0.0 
-0  .  r* 
-1.0 
-1.5 
-2.0 

-3.6 

-4.1 

-4.7 

-5.2 

-5.7 

3:1 

-9.1 
-<1.4 
-»1 .  7 

-H.fl 
-ii.6 
-7  .fa 


DRA(,  POOR.  mT .  0.115  GRAMS 


RANGE 


HEIGHT 

M 


101 

sr.c 


PCI.  OK  AG  CMANCt  /  iner..  VAtal**?  2.12 

"%?Lr*u  «Ac  53fiCe* 


o.og 

O.yO 


o.o 

0.0 

-0.2 

-O.H 

:li 

1 

•A 

-1:3 

-3.4 

:}:? 

-3,9 

-4.1 

“4.2 


613 


SC-1-123 


CALIBER  7.62  MM 


AVERAGE  OENSt TY  6.08  GRAMS/CL. 


PRUJ.  Ml  4.681  GRAMS  PRQJ.  OIA.  6.10  MM  IMPULSE  O.t.  Lb.  SEC. 

DRAG  RUGA.  MT.  0.000  GRAMS  CHG.  NT.  0.73  GRAMS  SAtlOT  WT.  0.644  CRAMS 
TWIST  KATE  NA  PCf .  DRAG  CHANGE  /  (DEG.  YAM) *62  0.76 


RANGE 

M 


HEIGHT 

M 


m/Kec 


ENERGY 

JOULtS 


""'WIEHkr'" 


0.00 
0.00 
2.6  1 

5.45 
<1.2  2 
LO.  /  ti 

1  l:U 

17.64 
14.6  \ 
21.)) 
22.76 

2i.no 

26.o6 
24.06 
26.44 
26.66 
2).)2 
2f.Svj 
14.12 
15. t  4 

11.65 
6.62 
0  .0  0 


31.4 

iW 

-6.1 

-16.8 

-28.4 

-62.6 

-  CJ  8  •  l 

-  75.6 
-45.6 


ORAi/  RUCK.  *T.  0.144  GRAMS 


Mb T *  l/RAG  CHANGE  /  (UEG.  YAWI**2  2.12 


HANOI. 

M 


MEIGHI  TOT 

M  SCC 


ANU  Of  FALL  V  ENERGY  0IV)/UIPCT.  UK  AG ) 

MILS  M/SEC  JullLI  S  M/Sre/Pt.T 


614 


SC-1-124 


TYPt  SC  1  CALIBER  7.62  MM  AVERAGE  DENSITY  4.08  GRAMS/CC. 

PRO J.  MT  ,  1.681  GRAMS  PROJ.  01A.  6.10  MM  IMPULSE  1./  LB.  Sfcl. 

DRAG  RUCR.WT.  0.000  GRAMS  CHO.  MT.  1.39  GRAMS  SABOT  Ml.  0.49V  CRAMS 
TWIST  RATE  NA  PCT.  DRAG  CHANGE  7  (DEG.  YAw|**2  0.14 

RANGE  HEIGHT  TOE  AN6  OP  FALL  V  ENERGY  niVI/CIPtr.  DRAG) 
M  M  SEC  MILS  M/  SEC  JQULt.S  M/StL/Pt.T 


DRAG  ROCK.  WT.  0.1V9  GRAMS  PCI.  UR  AG  CHANGE  /  (DEG.  YAW) 4*2  2.12 


RANG!  HEIGHT 

K  M 


ANG  OF  FALL 
MILS 


m/Kec 


ENFHUY  U(V)70iPCI.  0«AC,| 
JOtILtS  m/scc/pct 


615 


SC-1-129 


TYPt  SC  l  CAMBER  f.62  MM  AVERAGE  OENSITY  4.08  GRAMS/CC. 

PROJ.  WT  .1.681  GRAMS  PK04.  01A.  6.10  MM  IMPULSE  2.1  LB.  SEC. 

DRAG  ROCK.  mT.  0.000  GRAMS  CHG.  WT.  1.10  GRAMS  SABOT  WT.  0.409  GRAMS  . 
TWIST  RATE  NA  PC?.  DRAG  CHANGE  t  (DEO.  VIW)9*2  0.74 


RANGE  HEIGHT 

M  M 


TOF 

SEC 


.NO^f  MU 


H/irc 


"""IHCHM""' 


u 

u 

SO 

10U 

lr»u 

?0u 

I 

400 

4  so 
sou 
**o 
600 
6  SO 

h 

(300 

BSO 

400 

440 

1858 

1 100 


6 


0.0 

-8:5 

-0.4 
-1.4 
-1.4 
-2.4 
-2.0 
-J.  J 
-T.l 

1):  i 

I^*( 

-3  . 
-6.1 
-6.4 
-6.9 

3:1 


OR Ai.  RUCK.  mT.  0.144  GKAMS 

RANGE  HEIGHT  TOF 
M  M  SEt 


PCI.  OR AO  CHANGE  f  (DTC.  YAW|4*2  2.12 

ANO  Or  (ALL  V  ENERGY  U(V)/l)]PU. 
MILS  M/SEC  JOULES  M/$K/P< 


UR  AO) 

r 


o 

o 


440 

1000 

1588 


0.00 

0.00 

0.20 

0.14 

0.46 

0.T2 

0.84 

0.48 

•g>j 

:  5 

.28 

:)5 

Ills 

0.K4 

O.C» 

0.48 

0*20 

0.00 


616 


SC-1-126 


TYPE  SC  l  CALIBER  7.62  MM  AVERAGE  DENSITY  6.08  ORAMS/CC. 

PROJ.  NT  ,6.690  SRAMS  PROJ*  OU.  6.60  MM  IMPULSE  O.o  LB.  SEC. 

Oftiti  ftOCfti  iltfOW  OKAM  CMS.  Hf.  0.6B  GRAMS  SABOT  WT.  0.131  GRAMS 

TWtST  MAT!  NA  '  TNir.  DRAG  CHANCE  /  (DFG.  YAtH  **2  0.76 


RANGE 

M 


HEIGHT 

M 


Jffi 


A  NS 


PALL 


M/ 


Kec 


ENERGY 

JOULES 


617 


3C  *1-127 


TYPt-  SC  l  CAL  IREK  7.62  NM  AVERAGE  OENSITV  A. 08  GftAMS/CC. 

PAOJ.  wT  >.694  GRAMS  PROJ.  01  A.  6.60  MM  IMPULSE  IU  L6.  SEC. 

ORAG  ROCR.  AT.  0.000  CRAMS  CMG*  AT.  1.19  GRAMS  SAiOT  AT.  O.Ill  GRANS 
TWIST  KATE  NA  KT.  0**0  C HANOI  t  fDfcO.  V AW  1**2  0.7A 

"T*  Hfj'H.  ./!(„  JUKI 


GAM.  RutR.  WT.  U.2*>3  GRAMS  PCT.  DRAG  CHANGE  t  (DIG.  YAMI**2  2.17 


618 


SC-1-128 


TYPfc  SC  i 
PROJ .  Ml  .4.698 
ORAv»  RPCR.  nT. 

tmist  rat*  na 


CALIBER  7.6 9  MM  AVfeKAQh  DENSITY  4.0(1  GRAM$/CC. 

GRAMS  PROJ.  01  A*  6.60  MM  IMPULSE  2.1  LB.  St( ,. 

0,000  '.MAMS  CHfi.  MT.  3.00  GRAMS  SABOT  MT.  ii. 331  GRAMS 
PCT.  DRAG  CHANGE  /  (DEC.  YAMl«*2  0.74 


ORAfi  ROCR.  NT.  0.241  GRAMS 


pl r.  drag  change  /  into.  yami**2  2.12 


619 


SC-1* 129 


type  sc  i 

CAL IBER 

7.62  MM 

AVERAGE 

DENSITY  A. 08  GRAMS/CL. 

pruj.  wr  5 

•  864  GRAMS 

PHOJ.  DU. 

7.11  MM 

IMPULSE  0.6  LB. 

,  SEC. 

OR  AC.  RUCK. 

NT.  0.000 

GRAMS 

CHGa  HT. 

0.56  GRAMS  SABOT  NT.  0*168  GRAMS 

Tta I  ST  KATE 

NA 

PCT*  DRAG 

CHANGE 

/  (DEG.  VAMt**2  0. 

,76 

RANGt 

M 

HEIGHT 

M 

«/*-4 

rrc 

r»T 

ANG  OF  PALL 
MILS 

m/!Sec 

ENERGY  DIV1/01PCT.  DRAG) 

JOULES  M/StC/PtT 

0 

O.OU 

0.00 

78.1 

A  76 

686  ( 

).U 

0 

O.UO 

0.00 

78.1 

A76 

66A  C 

>.0 

SO 

J.70 

0.11 

75.7 

AAO 

568  -t 

).  A 

too 

t.aa 

0.23 

72.9 

A06 

a§i 

).  7 

I5j 

10.95 

0.  16 

69.6 

37  J 

A  09 

•9 

^ou 

14. 2H 

o.so 

65  •  7 

344 

3A6  -1 

[.  i 

2Su 

17. AO 

o.os 

61.2 

120 

301 

i.i 

30o 

20.2  n 

O.Ml 

56.0 

JC1 

269 

1  .0 

35j 

22.90 

0.98 

30.1 

268 

2AJ 

L.  1 

4  0u 

25.22 

1.16 

A3. 9 

273 

m  - 

•i 

A  SO 

27.2  1 

t.  JS 

J6.9 

260 

•1 

000 

28. H  3 

1.6  A 

29.1 

2A7 

179 

L  .3 

55u 

10.06 

1.75 

20.5 

235 

161 

L.A 

600 

JO.  ft  A 

1.9/ 

10.9 

22  J 

l  AS 

l.A 

660 

Jl.l  2 

2.20 

0.3 

211 

M  : 

•I 

TOO 

JO. MS 

2.  A  A 

-11.5 

201 

I  .5 

TOO 

29.9  M 

2.  /O 

-2A.6 

190 

106 

1.6 

800 

28. A  J 

2.97 

-39.1 

181 

9o  - 

1.6 

H  5U 

tft.l  4 

3.25 

-50.2 

l7? 

8o 

1.6 

900 

22.99 

3.55 

-73.1 

163 

78  — ! 

1.6 

960 

18.92 

3.87 

-92.9 

155 

70 

L.6 

1000 

13. M  l 

A.  20 

-115.0 

1a7 

6  J 

1.6 

10  SO 

7.6  S 

A. 56 

-1 J9.A 
-166.6 

13? 

5  7  -1 

\  .6 

1100 

0.00 

A.  9  3 

132 

51 

1.6 

ORAI.  KUCR. 

hT.  0. 316 

GRAMS 

PCT.  DRAG 

CHANGE  / 

IUEG.  Y AW  1**2  2.12 

RANGE 

HEIGHT 

TOP 

ANG  OP  PALI 

V 

ENERGY 

DlV)/DIPCr.  OK  AG ) 

y 

M 

StC 

MILS 

M/SEC 

JOULES 

M/SCC/PCT 

0 

0.00 

0.00 

JA.h 

A  76 

6  86 

0.0 

0 

0.00 

0.00 

3A.fl 

A  76 

66A 

0.0 

50 

1.65 

0.11 

32.5 

A66 

635 

-0.  t 

too 

3.19 

0.21 

30.2 

ASS 

606 

-0.2 

ISO 

A. 6  l 

0.  JJ 

27.7 

AA5 

578 

-0.3 

200 

5.9  t 

O.AA 

25.  L 

A  35 

552 

-0  .  A 

250 

7.0ti 

0.56 

22.  A 

A26 

526 

-0. 5 

1Q0 

H .  1  2 

0.67 

19.6 

A 1 6 

561 

-0.6 

350 

9.0  1 

0.80 

16.  7 

AO  7 

47d 

-0.7 

AOU 

9.76 

0.9,1 

13.0 

397 

455 

-0.7 

A50 

10.35 

l.vS 

10.  J 

388 

433 

-0.8 

600 

10.77 

1.13 

6.9 

379 

412 

-0.9 

650 

11.0  J 

1.31 

3.  A 

J70 

392 

-1.0 

600 

11.1  l 

I.A5 

-0.  A 

361 

373 

-1.0 

650 

l  l.oo 

1.59 

-A.J 

353 

355 

-i.i 

700 

10. 7U 

1.73 

-8. A 

3A5 

339 

-l.l 

750 

10.19 

1.88 

-12. 6 

338 

323 

-1.2 

600 

9.  A  6 

2.03 

-17.1 

3  30 

30H 

-1.2 

H50 

8.5  1 

2.18 

-21.tt 

323 

293 

-l.l 

900 

7.3  3 

2.  JA 

-26.7 

315 

279 

-1.3 

950 

5.89 

2.50 

-31.9 

308 

26b 

-1.3 

1000 

A. 20 

2.66 

-  J7.  3 

301 

2  53 

-l.A 

1050 

2 .2  A 

2.83 

-A2.9 

295 

241 

-l.A 

l  too 

0  .  J  0 

3.00 

-A8.M 

288 

230 

-1.5 

620 


SC- 1-130 


DRAG  ROCK* 

*T.  0.116 

I 

JilAMS 

l*CT.  OK  AG 

CHANGE  / 

tOEG.  YAW ) **2  2.12 

RANGt 

HEIGHT 

roF 

ANG  OF  FALL 

V 

ENfcKUY 

I3(V)/U(PCT.  0«A(j» 

M 

M 

< 

see 

MILS 

M/SEC 

JOULLS 

M/SrC/PbT 

0 

0.00 

o.oc 

17.2 

662 

1126 

0.0 

0 

0.00 

( 

3.00 

17.2 

662 

1285 

0.0 

50 

0.82 

0.06 

16.0 

649 

12  35 

-0.1 

100 

1.6? 

3.15 

14.8 

637 

1187 

-0.2 

150 

2.27 

3.23 

13.  b 

625 

1139 

-0.4 

200 

2.9  • 

3.31 

12.3 

612 

1094 

-0.5 

250 

.*  -  r. 

3.40 

10.9 

600 

1049 

-0.6 

300 

3.48 

9.5 

588 

1006 

-0.7 

350 

4.4  1 

3.57 

8.0 

576 

964 

-O.d 

A  00 

4.77 

3.65 

6.5 

566 

924 

-0.9 

450 

5.06 

3.74 

4.9 

553 

885 

-1.0 

500 

5.26 

3.84 

!:? 

541 

84  7 

=1:4 

650 

5. 38 

0.93 

530 

810 

600 

5.41 

1.02 

-0.3 

519 

775 

-l.i 

650 

700 

5.35 

5.20 

:*i 

-2.2 

-4.2 

740 

707 

-1.4 

-1.5 

750 

4.95 

1.32 

-6.3 

486 

676 

-1  .6 

800 

4.59 

1.43 

-8.4 

475 

645 

-1.7 

850 

4.13 

1.53 

-10.7 

465 

616 

-1.8 

900 

1.55 

1.64 

-13.1 

454 

587 

-1.9 

950 

2.8b 

1.75 

-15.6 

444 

560 

-1.9 

1000 

2.34 

1.87 

-18.2 

434 

51 1 

-2.0 

1050 

1.09 

1.98 

-20.9 

424 

508 

-2.1 

1 100 

0.00 

2.10 

-23.7 

4  14 

484 

-2.1 

621 


SC-1-131 


TYPr  SC 

1  i 

CALIPER 

7.62  MM 

AVERAGE 

OENSITY 

4.08  GRAMS/CC. 

PROJ.  rft 

5.864  GRAMS 

PRO.I.  Di A. 

7.11  MM 

IMPULSE 

2.1  LB.  SEC. 

DRAG  ROCR. 

WT.  0 

.000 

GRAMS 

CMC.  WT. 

2.71  GRAMS  SABOT 

WT.  0.1B8  GRAMS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANG! 

/  I  DEG.  VAW)»*2  0.74 

range. 

M 

HEIGHT 

M 

TOF 

SEC 

ANG  OF  FALL 
MILS 

V 

M/SEC 

ENERGY 

JOULES 

""'tflESJfe?" 

0 

0.00 

0.00 

14.6 

1014 

3111 

0.0 

U 

0.00 

0.00 

14.5 

1014 

1015 

2779 

0.0 

SO 

0.70 

0.05 

14.0 

974 

-0.4 

ICO 

1.13 

0.10 

11.5 

933 

25  52 

—0  .  .i 

ISO 

2.0/? 

0.16 

12.9 

892 

2334 

-1.2 

<>00 

2.64 

0.21 

12.2 

852 

2127 

-L.6 

75w 

i  •  c  i 

0.28 

11.5 

81  1 

1910 

-2.0 

lOu 

I. 7  7 

( 

) .  34 

10.7 

771 

1741 

-2.4 

ISO 

4.28 

0.41 

9.8 

710 

1563 

-2.8 

400 

4.74 

0.48 

H.B 

690 

1395 

-1.2 

450 

500 

5. Is 
5.5  0 

( 

C 

)•  55 
>.61 

7.7 

b.4 

650 

6  10 

m 

-1.6 

-4.0 

550 

5.79 

( 

).  7 1 

5.0 

571 

953 

-4.3 

600 

6.UU 

l 

3.81 

1.4 

512 

B30 

-4.  7 

650 

6.12 

l 

3.90 

1.5 

494 

716 

-4.9 

700 

6.14 

j 

L .  0  1 

-0.7 

468 

615 

-3.1 

750 

6.05 

1 

1.12 

-1.1 

423 

625 

-5.1 

8  00 

5.82 

1.24 

-6.4 

390 

445 

-5.4 

850 

5.4  1 

l.  18 

-9.9 

358 

37b 

-5.5 

400 

4.8  5 

I 

1  .52 

-14.2 

132 

m 

-5.2 

950 

4.04 

1 

1.68 

-19.0 

112 

-4.4 

1U00 

2.99 

J 

1.84 

-24.4 

296 

257 

-3.6 

1050 

1.66 

4 

!.U2 

-10.4 

281 

m 

-3.2 

1100 

0.00 

i 

l 

>.70 

-37.1 

267 

-1.2 

%  * 


DRA(.  RUCK  • 

WT.  0.316 

GRAMS 

PCT.  DRAG 

CHANGF  / 

(UtG.  YAW  1 **2  2.12 

RANGfc 

Hfc  Kill  I 

TOF 

ANG  OF  FALL 

V 

ENtRGY 

DIVI/OIPCI.  OR  AG ) 

M 

M 

StC 

MILS 

M/SEC 

JOULCS 

M/stc/Pi.  r 

0 

0.00 

0.00 

6.8 

1014 

1111 

0.0 

0 

o.oo 

0.00 

6.8 

1014 

1015 

0.0 

50 

0.12 

0.05 

6.3 

999 

2921 

-0.2 

100 

O.o2 

0.10 

5.8 

984 

2R32 

-0.3 

I  50 

0.89 

0.15 

5.2 

969 

2741 

-0.5 

200 

1.13 

0,20 

4.7 

954 

2657 

-0.6 

2  50 

1.35 

0.26 

4.1 

939 

2572 

-0.7 

100 

1.54 

0.  11 

3.6 

924 

2489 

-0.9 

ISO 

1.71 

0.  16 

3.0 

909 

2408 

-1.0 

400 

1.04 

0.42 

2.4 

894 

2328 

-1.2 

4  50 

1.94 

0.46 

1.7 

880 

P 

-1.1 

500 

2.02 

0.51 

1.1 

865 

-1.4 

650 

2.0o 

0.59 

0.4 

851 

2101 

-1.6 

600 

2.06 

0.65 

-0.3 

837 

2029 

-1.7 

650 

2.01 

0.  71 

-1.0 

823 

1959 

-i.a 

700 

1.9  7 

0.77 

*  l*ti 

809 

1090 

-2.0 

75U 

1.87 

0.04 

-2.6 

795 

1821 

-2.1 

800 

1.7  1 

0.90 

-3.4 

781 

1758 

-7.2 

850 

1.55 

0.96 

-4.2 

767 

1694 

-2.  1 

900 

1.11 

1.01 

-5.  1 

753 

1632 

-2.5 

950 

1 .06 

1.10 

-6.0 

7  39 

15  72 

-2.6 

1000 

0.76 

1.16 

-6.9 

726 

1511 

-2.7 

1050 

0.40 

1.23 

-7.9 

713 

1456 

-2, 8 

1  100 

0.00 

1.30 

-8.9 

699 

1400 

-2.9 

622 
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TYPI  SC  1  CALIBER  7.62  PM  AVERAGE  DENSITY  A. 08  GUAMS/U. 

PKOJ.  WT  7.452  GRAMS  PROJ.  01A.  7.62  MM  IMPUISfc  G.o  L8.  SEl. 


DRAo  KOCR.  hT •  0.389  GRAMS  PCI.  DRAG  CHANGE  /  tOEG.  YAW»**2  2.12 


RANGE 

HE IGH  r 

TGF 

ANG  OF  FALL 

V 

ENFRGV 

UlVl/LMPCr.  13 

M 

M 

StC 

MILS 

M/SFC 

JOULIS 

fvsrc/pcr 

0 

0.00 

0.00 

47.2 

402 

602 

0.0 

0 

0.00 

0.00 

47.2 

402 

602 

0.0 

50 

2.24 

o.u 

44.  1 

194 

576 

-J.  1 

100 

4.31 

0.25 

40.8 

166 

551 

-0.2 

150 

6.25 

0.39 

37.4 

377 

527 

-0.2 

200 

8.00 

0.52 

13.6 

170 

504 

-0.3 

250 

9.56 

0. 60 

10.0 

162 

462 

-0.4 

3  go 

10.95 

0.80 

26.  1 

354 

461 

-0.5 

150 

12.1  1 

0.94 

22.1 

147 

441 

-0.5 

400 

Ml 

1.08 

17.8 

340 

423 

—  0 . 6 

450 

, .  21 

13.4 

331 

40l> 

-0.6 

500 

14.44 

.38 

6.6 

326 

387 

-0.  7 

5  50 

14.76 

1.54 

4.1 

320 

371 

-0.  7 

600 

14.84 

1.70 

-0.9 

313 

355 

-  ).8 

§1° 

14.0? 

1.86 

-6.  1 

107 

340 

—0.8 

700 

14.24 

2.02 

-1  1.5 

301 

326 

-0.9 

7SO 

13.94 

2.19 

-17.2 

295 

312 

-0 1  9 

800 

12.56 

2.36 

-23.0 

289 

29m 

-1.0 

850 

11.29 

2.54 

-29.1 

281 

28  a 

-l  .0 

900 

9.71 

2.  72 

-35.5 

277 

2  72 

-1.0 

950 

7.81 

2.90 

-42.2 

271 

261 

-l.  1 

1000 

5.5  7 

3.09 

-49.  1 

262 

243 

-1.4 

1050 

2.98 

3.28 

-56.  7 

250 

221 

-1.5 

1 100 

0.00 

3.49 

-65.1 

238 

200 

-1.5 

623 
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TYPE  SC 

1 

CALIBFR 

7.62  MM 

i 

» 

0 

ffl 

DfiNSrt  77 

4. OB  GHAMS/Ct. 

PRO J •  Ml 

7.452  GRAMS 

PROJ.  01  A. 

7.62  MM 

IMPUlSf  1.2  LB.  SEC. 

DRAG  RUCR. 

WT.  0 

.000  GRAMS 

CHS.  MT • 

0.96  GRAMS  SABOT 

NT.  0.000  GRAMS 

TWIST  RATE 

NA 

PCT.  DRAG 

CHANGE 

/  (DEG.  YAW  1**2  0.74 

RANGE 

HEIGHT 

TOF 

ANG  OF  FAU 

V 

ENERGY 

U(V)/U(PCT.  DRAGI 

M 

M 

sec 

MILS 

M/SEC 

JOULES 

M/src/ptr 

0 

0.00 

0.00 

0  3.8 

059 

1164 

0.0 

0 

0.00 

0.00 

03.  b 

509 

m 

0.0 

50 

IOU 

2.60 

5.12 

0.09 

0.19 

till 

**; 

-0.3 

-0.7 

IOC) 

7.5  3 

0.30 

47.9 

457 

779 

-1.0 

2  00 

9  .M2 

0.41 

45.3 

426 

675 

-1.3 

250 

11.98 

0.0  3 

42.4 

395 

582 

=1:? 

400 

13.98 

0.66 

38.9 

366 

500 

ISO 

10.60 

5. HI 

34.9 

340 

4  32 

-1.8 

SOU 

17.40 

0.96 

30.3 

320 

362 

-1.6 

400 

18.77 

1.12 

20.7 

304 

345 

-1.4 

soo 

5  SO 

19. r.  7 

f  .29 

19.0 

290 

314 

-1  .4 

20.68 

1.46 

13.3 

277 

267 

-1.4 

600 

21.17 

1.65 

6.0 

265 

262 

-1.5 

600 

21.42 

1.84 

-T.u 

253 

2  39 

-1.6 

700 

21.08 

2.04 

-9.1 

«i 

218 

-1.6 

700 

20.42 

2.20 

-18.  1 

1 98 

-t.7 

600 

19.29 

2.48 

-2/. 9 

220 

161 

-l .  7 

850 

17.67 

2.71 

-38.  7 

210 

160 

-1.7 

>700 

15.59 

2.95 

-00.6 

201 

if? 

-1.8 

950 

12.69 

3.21 

-63.6 

191 

-l  .d 

1  000 

9.2  4 

3.48 

-77.9 

18 

124 

-1.8 

1050 

0.02 

3.  76 

-93.6 

11  1 

-1.8 

1  100 

0.00 

4.05 

-110.8 

166 

103 

*  l  •  8 

ORA,  KLCR. 

*r.  0.309 

crams 

PCI.  DRAG 

CHANGC  / 

lUEG.  YAW) **2  2.  12 

RANGE 

HE  IGH  r 

TOF 

ANG  OF  FALL 

Y 

ENERGY 

DIVI /UIPCT •  DRAG ) 

M 

M 

Stc 

MILS 

M/  SEC 

JOULtS 

M  7  SI- C  7  PL  r 

U 

0.00 

0.00 

23.9 

809 

1164 

0.0 

0 

0.00 

0.00 

23.9 

509 

1164 

0.0 

50 

1.13 

0.09 

22.2 

549 

1120 

-0.1 

100 

2.18 

0.18 

20.6 

53B 

1076 

-0.2 

150 

3.15 

0.28 

18.8 

628 

1034 

-0.  3 

200 

4.0  3 

0.37 

17.0 

518 

994 

-0.4 

2  50 

4.8  2 

0.47 

15.1 

608 

954 

-0.5 

100 

5.51 

0.5  7 

13.1 

498 

916 

-0.6 

300 

6.11 

0.67 

11.1 

4  69 

879 

-0.7 

400 

6.60 

0.77 

8.9 

479 

84  4 

-0.8 

4  50 

6.99 

0.88 

6.7 

469 

809 

-0.8 

500 

7.26 

0.99 

4.4 

460 

7  7 5 

-0.9 

0  00 

7.42 

1.  10 

2.0 

401 

743 

-1.0 

600 

7.46 

1.21 

-0.5 

442 

712 

-l.l 

650 

7.38 

1.32 

-3.1 

433 

682 

-1.2 

700 

7.16 

1.44 

-5.9 

424 

652 

-1.2 

7  50 

6.8  1 

1.56 

-8.7 

415 

624 

-1.3 

800 

6.31 

1.68 

-11.7 

406 

59  7 

-i.4 

8  50 

5.6  7 

1.80 

-14.8 

39fl 

571 

-1.4 

900 

4  «b  d 

1.93 

-Itt.O 

389 

546 

-1.5 

9  50 

1.9  2 

2.06 

-21.4 

381 

522 

-1.6 

1000 

2.79 

2.  19 

-24.9 

373 

499 

-1.6 

10  50 

1.4  9 

2.33 

-28.0 

365 

476 

-1.7 

1100 

0.00 

2.47 

-32.4 

357 

450 

-1.7 
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TYPE  SC  l  CALIBER  7.62  MM 

PRO J •  wr  7.452  GRAMS  PKOJ.  DIA. 

DRAG  ROCR.  WT.  0.000  GRAMS  CHG.  NT. 


TWIST  RATF 

NA 

PCT.  OR AG 

RANGE 

HEIGHT 

TOE  A NO 

OE  FALL 

M 

M 

StC  MILS 

0 

0.0  0 

0.00  1 

19.8 

0 

0.00 

0.00  1 

19.6 

So 

0.96 

0.06 

19.1 

112 

1:3! 

8:iS  1 

t»:5 

200 

3.60 

0.25  1 

16.6 

[5.6 

260 

4.39 

0.32  ] 

300 

5.14 

0.40  1 

14.5 

350 

5.82 

0.48  1 

L  3.  3 

400 

6.45 

0.66 

11. 9 

450 

6.94 

0.65  1 

10. 3 

600 

7.46 

0.  74 

8.5 

550 

7.84 

0.84 

6.6 

600 

8.10 

0.95 

4.1 

*88 

8.25 

8.25 

t:W  -1:5 

/5U 

8.06 

1.33  -5.3 

800 

7.73 

1.47  -9.6 

850 

7.15 

1.63  -14.4 

400 

6.32 

1.79  -19.7 

950 

5.22 

1.96  -23.5 

100U 

3.02 

2.14  -31.9 

1050 

1  100 

2.09 

0.00 

2.33  -38.9 

2.53  -46.6 

AVERAGE  DENSITY  4.06  GRAMS/CC. 
.62  MM  IMPULSE  2.1  LH.  SEC. 


2.41  GRAMS  SABOT 

WT.  0.000  GR«PS 

CHANGE  / 

(DEG.  YAW) 4*2  0.74 

V 

ENERGY 

0  t  V)  /  U  ( PCT  .  UK, 

M/SEC 

JOtJLcS 

P/SEC/PCT 

6  72 

283  3 

0.0 

872 

2833 

0.0 

833 

2600 

-0.4 

7 99 

2377 

-u  •  7 

m 

2  1 63 
I960 

-1.1 

-1.5 

689 

|  769 

-1.0 

653 

1 586 

-2.2 

617 

I4U 

-2.5 

5R1 

1259 

-2.9 

546 

512 

l4U 

-3.2 

-3.4 

478 

852 

-  t.  7 

446 

740 

-1.9 

415 

640 

-4.1 

-4.2 

385 

352 

357 

4  74 

-4.1 

331 

412 

-4.1 

314 

360 

-3.5 

299 

334 

-2.9 

286 

306 

-2.7 

273 

278 

-2.6 

261 

254 

-2.6 

249 

232 

-2 . 6 

ORAN  ROCR. 

WT.  0.389 

GRAMS 

PCT.  DHAU 

CHANOF 

RANG! 

HEIGHT 

TOE 

ANG  OF  FALL 

V 

M 

M 

StC 

MILS 

M/SEC 

0 

o.ou 

0.00 

9.  1 

872 

0 

0.00 

0.00 

9.  1 

(t72 

50 

0.4  3 

0.06 

8.5 

859 

too 

130 

200 

0.83 

hi 

m 

ki 

6.4 

!» 

250 

1.82 

0.30 

5,6 

808 

300 

2.08 

0.3ft 

4.8 

796 

130 

2.10 

0.42 

4.0 

781 

400 

2.48 

0.49 

3.2 

771 

450 

i:H 

0.55 

2.3 

758 

500 

0.62 

1.5 

746 

550 

2.77 

0.69 

0.5 

7  34 

600 

?.7u 

0.76 

-0.4 

722 

650 

2.74 

0.8) 

-1.4 

710 

!88 

2.65 

0.90 

-2.4 

690 

2.51 

0.9/ 

-3.4 

666 

800 

2.33 

1.04 

-4.5 

675 

850 

2.0  8 

t:H 

-5.6 

663 

900 

1.79 

-6.  8 

651 

950 

1.43 

1.27 

-8.0 

640 

1000 

1.02 

1.35 

-9.2 

629 

1050 

0.54 

J.43 

-  10.  5 

617 

1100 

0.00 

1.51 

—  11.8 

606 

(UfcG.  VAN ) **2  2.12 


ENERGY 

JOULES 


2633 
783  I 
274  7 

uti 

2500 
2421 
2  144 

226  a 
it  1  94 
2122 
2052 
1483 


1416 
1651 
l  78  t 
1  725 
1666 
160ft 

1540 

1492 

1437 

1384 

1332 


Om/UIPCT.  DRAG  ) 

N/srt/Pi.r 


0.0 

0.0 

-u  •  1 

-0.3 

-0.4 

-0.5 

-0.6 

-0.8 

-0.9 

-i:2i 

-1.4 

-1.5 

-1.7 

-1.8 

-1.9 

-2.0 

-2.  3 
-2.4 
-2.5 
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APPBNDIX  A 


INTERIOR  BALLISTICS 
I .  INTRODUCTION 

Interior  ballistics  generally  is  concerned  with  predicting  the  pres¬ 
sures  in  guns  necessary  to  achieve  particular  velocities  for  desired 
weight  projectiles.  Many  reports  have  been  written  describing  techniques 
for  these  computations,  and  confidence  has  been  obtained  by  experimental 
verification.  For  small  arms  systems  this  predictive  capability  is  not 
so  clear  cut}  uncertainties  of  initial  burning  surfaces,  composition  and 
burning  rates  allow  limited  predictions  to  be  made.  Many  empirical 
relationships,  however,  are  in  use  that  allow  intazpolationa  between 
known  results  to  be  used.  In  this  appendix  some  semi-empirical  relation¬ 
ships  will  be  described  for  finding  the  velocity  and  charg#  associated 
with  a  given  impulse  level  for  a  particular  projected  weight. 

It  is  to  be  noted  that  certain  constraints  noiroally  considered  in 
small  arms  hava  not  aa  yet  been  mentioned.  These  include  maximum  pres¬ 
sures,  muzzle  blast,  noise,  erosion  of  the  gun  tube,  and  size  and  weight 
of  the  case, 

If  we  consider  a  rifle  aa  a  weapon  used  for  years,  we  find  that 
compromises  have  been  made.  The  pressures  are  low  enough  to  ha'  e  a  man- 
portable  barrel,  muzzle  blast  and  noise  are  not  objectionable,  and  tho 
useful  life  of  the  barrel  is  expected  to  decrease  (because  of  rapid  fire), 
hence,  replaceable  barrels.  Size  and  weight  of  cartridge  must  also  be 
compatible  to  the  system.  The  pressure  can  b«  reduced  by  lengthening 
the  gun  (for  a  given  velocity),  or  contained  by  a  batter  steel,  with  a 
higher  yield  strength  for  the  same  weight  gun.  Muzzle  blast  and  noise 
can  be  reduced  by  muzzle  devices,  and  erosion  of  the  gun  tube  can  be 
controlled  by  lining  the  barrel,  use  of  additives,  or  cooler  propellants. 
The  size  of  cartridge  can  be  reduced  by  contacting  or  molding  the  charge 
(hence,  lower  charge  volume),  or  the  weight  of  the  case  reduced  by  going 
to  a  lighter  metal  or  even  utilizing  the  caseless  concept.  It  is  not 
intended  to  rationalize  the  implied  interior  ballistics,  hut  to  see  what 
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is  necessary  for  our  main  constraints,  and  maybe  worry  later  if  .we  are 
outside  the  normal  rifle  for  certain  situations. 

With  the  above  put  on  the  shelf,  but  not  forgotten,  let  us  detail 
the  procedures  used  in  this  study. 

II.  DETERMINATION  OF  VBLOCITY  AND  CHARGE 

The  present  study  required  the  determination  of  velocities  that  a 
variety  of  projectiles  would  attain  with  certain  assigned  recoil  momenta. 
In  the  past  few  years  recoil  momenta  have  been  measured  for  many  small 
aims  projectiles,  and  the  results  were  used  to  establish  semi-empirical 
relationships.  Since  then  the  predictions  of  recoil  momenta  for  several 
small  arms  system  studies  have  been  verified  whon  actual  firings  were 
conducted. 

The  basic  equations  follow: 

J  ■  *  0.023  (1  -  *)C  (A-l) 


where  J  ■  recoil  momentum  (pound-seconds) 

M  -  weight  of  projectile  (grains) 

V  ■  velocity  (ft/sec) 
g  ■  gravity  constant  (ft/sec*) 

C  •  charged  weight  (grains) 
c  »  ballistic  efficiency 

MV2 

•  ■  (*-« 

yrr 

where  F  -  specific  force  of  propellant  (ft-lbs/lb) 
y  •  ratio  of  specific  heat  of  propellant  gas 


Equation  (A-2)  was  simplified  for  the  many  situations  by  assuming  a 
specific  force  of  360,000  ft-lbs/lb  and  a  gamma  of  1,25;  hence 


c  ■ 
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Furthermore,  in  BRL  Technical  Note  No.  1SS7  by  Carroll  and  Cam*  a 
plot  of  velocity  veraua  projectile  weight  to  charge  weight  ratio  is  shown 
and  was  used  by  Carroll  to  determine  (see  Figure  A-l): 


M 

r 


u 


11189  -  1.64V 

— TTr75I — 


(A-4) 


Equation  (A-l)  was  then  simplified  to 

«  2.48  x  10'10  V2  +  4.45  *  l(f6  V  -  0.014  +  ■  (A-5) 

For  the  various  recoil  momentum  and  projected  weights  (weight  of  projec¬ 
tile  and  sabot),  Bquation  (A-5)  was  solved  to  determine  the  velocity  in 
this  study.  Note  that  the  charge  weight  is  not  a  required  input  to  solve 
Equation  (A-5). 

The  charge  weight  was  determined  from  Bquation  (A-4),  which  is  valid 
only  between  1000  to  6000  ft/sec  and,  indeed,  calculates  negative  charges 
below  758  ft/sec  and  above  6825  ft/sec.  Few  rounds  in  this  study  had 
velocities  higher  than  6000  ft/sec,  and  a  linear  relationship  was  used 
for  determining  the  charge  weight  for  low  velocity  rounds  (i.e.,  the 
charge  at  equals  charge  weight  at  1000  ft/sec  *  ratio  Vj/1000), 

Usually  at  the  low  velocities  additional  propellant  would  be  needed  to 
ensure  uniformity,  and  the  amounts  are  small  compared  to  the  weight  of 
the  projectile. 

The  original  plan  for  this  study  expected  to  limit  the  velocities 
to  between  2000  and  5000  ft/sec.  Within  these  limits  the  above  techniques 
should  be  adequate  to  calculate  recoil  momenta.  The  implied  error  due 
to  incorrect  charge  weight  at  low  velocity  is  very  small,  since  the  recoil 
momentum  is  then  almost  equal  to  projectile  momentum.  At  the  high 
velocity  limit  we  have  no  experimental  data  but  believe  the  method  to  be 
sufficiently  accurate  to  enable  relative  comparison  of  the  few  rounds  to 
be  made. 
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III.  SABOT  WEIGHT  DETERMINATION 

In  order  to  determine  the  weight  of  the  sabot  required  for  the  sub- 
caliber,  coned,  and  coned  flared  projectiles,  the  following  equation 
was  used: 

S  -  KP  J  CD2  -  d2)D 

where 

S  »  sabot  weight 

K  ■  constant 

p  ■  density  of  sabot  material 
D  -  diameter  of  bore 

d  -  average  diameter  of  projectile  for  the  rear  two 
caliber  lengths 

The  value  of  k  accounts  for  the  weight  of  the  pusher  plate,  and  thus  the 
density  and  length  of  the  pusher  plate  are  not  required. 

Using  weights  of  existing  sabots  from  several  systems,  K  was  assumed 
to  be  4  and  p  252  grains/inch3  (*  1  gm/cm3). 

Thus, 

S  ■  792 (D 2  -  d2)D  (Gives  s  in  grains  when  D  is  in  inches) 

S  *  51.3(D2  -  d2)D  (Gives  S  in  grams  when  D  is  in  inches) 

S  »  3.13  *  10" 3(D2  -  d2)D  (Gives  S  in  grams  when  D  is  in 

millimeters) 

There  are  not  many  available  rounds  to  compare  calculated  and  actual 
sabot  weights,  but  several  examples  follow: 

AAI  SPIW: 

S  ■  792  (0.22 2  -  0.12)  0.22  ■  6.7  grains 
Actual  5-6  grains 

BRL  3  Flechette  Pusher  -  Caliber  0.35: 

S  -  792  (0.35 2  -  3(0. I)2)  0.35  ■  25.6  grains 
Actual  25-30  grains 
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TRW  25flaa  Sabot  Round 


S  »  792  (0,984*  -  0.5902)  0.984  -  48S  grains 
Actual  610  grains 

105mm  .VPPS 

S  ■  T92  (4. 13*  -  2.52)  4.13  »  33,300  grains 
Actual  21,560  grains 

IV.  TRACER  WEIGHT  DETERMINATION 

The  weight  assigned  to  the  drag-reducing  tracer  materiel  was  based 
on  the  7.62-caliber  (M62),  i.e. .  0.39  grains,  and  for  the  other  calibers 
the  weight  was  scaled  as  the  cube  of  the  caliber. 

Tracer  Weight 

5.56  caliber  0.151  grams 

6.50  caliber  0.241  grams 

7.62  caliber  0.389  grams 

For  the  subcaliber  projectile  (SCI)  the  assumed  weight  was  0.32 
grams  for  the  caliber  7.62  and  again  scaled  as  the  cube  of  the  caliber. 
The  difference  in  weight,  for  the  7.62,  was  required  by  the  design  of 
the  projectile  where  the  tracnr  weight  was  included  in  the  balance  for 
stability. 

All  tracers  were  assumed  to  bum  for  three  seconds,  and  weight  was 
lost  proportional  to  time. 

V.  DESK  CALCULATION  METHODS 

For  the  convenience  of  the  user,  several  graphs  and  nomographs  are 
presented  to  enable  rapid  estimates  to  be  made  for  systems  which  are  not 
considered  in  the  basic  report.  The  reader  is  cautioned,  however,  in 
using  this  section,  since  the  accurate  results  are  found  by  using 
Equations  (A-l)  and  (A-2)  in  this  appendix.  The  nomographs  are  to  be 
used  only  for  their  simplicity  and  when  insufficient  data  are  available. 
For  rigorous  solution  there  might  be  errors  in  values  below  2000  ft/sec 
and  above  5000  ft/sec. 
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Figure  A-2  is  a  simple  nomograph  showing  the  relationship  of  impulse, 
muzzle  velocity,  and  projected  weight.  By  laying  a  straight  edge  on  two 
known  quantities,  one  can  read  the  third  (from  Equation  (A-5j). 

Figure  A- 3,  while  similar  to  Figure  A-2,  is  a  somewhat  more  compli¬ 
cated  nomograph.  Dual  values  are  shown— grams  and  grains,  meters  per 
second  and  feet  per  second,  pound-seconds  and  newton-seconds— to  aid  in 
conversion  from  conventional  to  cgs  units.  Also,  on  the  right  side,  an 
auxiliary  nomograph  allows  computation  of  sabot  weight  for  a  given  pro¬ 
jectile  weight. 

Figure  A-4  is  a  nomograph  that  relates  the  energy  in  joules,  as  a 
function  of  projectile  weight  and  velocity.  Note  that  this  can  be  used 
anywhere  in  the  trajectory  (or  range)  where  the  velocity  can  be  esti¬ 
mated.  Again  the  key  is  simple.  By  laying  a  straight  edge  on  two  known 

1  2 

values,  one  can  read  the  third.  This  nomograph  solves  B  ■  ^MV  . 

Figure  A-5  shows  graphically  how  the  impulse  increases  with  projec¬ 
tile  velocity,  very  much  more  so  than  projectile  momentum  alone,  which 
is  linear  with  velocity. 

Figure  A-6  is  a  graph  which  shows  the  relationship  of  velocity  and 
projected  weight  for  the  three  impulse  levels  in  the  basic  study.  It  is 
useful  for  interpolation  for  special  cases. 
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EXTRACTED  FROM  BRL  TN  1441 


Propellant  Weight 


IMPULSE 


Velocity  and  Projected  Weight. 


PROJECTILE  WEIGHT 
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Figure  A5  Recoil  and  Projectile  Momentum  vt  Velocity  for  55 
Grain  3.56  Grams)  Projectile. 
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Projected  Weight  vs  Velocity  for  Different  Impulse  Levels. 


APPENDIX  B 


EXTERIOR  BALLISTICS 
I.  INTRODUCTION 

The  application  of  exterior  ballistics  in  design  work  is  ideally  to 
select  an  external  configuration  which  will  (1)  have  stable  flight  and 
(2)  have  a  minimum  (or  acceptably  low)  retardation  due  to  drag.  These 
two  criteria  have  to  be  attained  within  the  frameworl  of  constraints  dic¬ 
tated  by  the  interior  ballistics  (the  projecting  of  the  shape)  and  the 
terminal  ballistics  (the  production  of  the  desired  effect). 

With  the  above  in  mind,  the  computations  chronologically  followed 
the  scheme  of  first  determining  the  aerodynamic  coefficients  for  the  pre¬ 
sented  shapes  and  then,  with  the  given  spectrum  of  mean  densities,  bore 
diameters  and  muzzle  velocities  corresponding  to  the  impulse  levels,  tra¬ 
jectories  were  computed  to  determine  the  effect  of  drag  on  the  projectile's 
flight. 


II.  BASIS  OF  COMPUTATIONS 
A.  Aerodynamic  Coefficients 

The  aerodynamic  computations  were  made  using  a  model  involving  the 

1*  2 
Van  Dyke  hybrid  method  for  the  potential  flow,  the  Van  Driest  method 

for  the  compressible  turbulent  boundary  layer,  and  the  Chapman-Stemberg 

*  4 

model  '  for  the  base  pressure.  The  overall  model,  as  used,  is  limited 
to  pointed  projectiles  that  have  reasonably  large  L/D  ratios  and  high 
enough  velocities  so  that  the  flow  is  supersonic  over  all  parts  of  the 
projectile,  yet  not  so  high  that  significant  entropy  losses  occur  in  the 
shock  wave  system.  The  program  yields  the  drag  coefficient,  Cq,  the  com¬ 
ponents  of  the  drag--skin  friction,  base  drag,  and  wave  drag;  the  change 
in  drag  due  to  yaw;  the  normal  force  and  center  of  pressure;  and,  given 
the  center  of  mass  position,  the  static  moment.  These  are  obtained  under 


References  are  listed  at  the  end  of  the  Appendix  (page  658], 
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the  assisnption  that  the  yaw  is  small.  The  restriction  to  a  relatively 
thin,  pointed  body  in  a  purely  supersonic  flow  is  basic  to  the  method. 

The  assuaption  of  a  tuxbuient  boundary  layer  is  not;  a  laminar  one  could 
have  been  assumed  with  essentially  equal  ease.  Tho  turbulent  one  is 
obviously  proper  for  shell  and  the  larger  bullets;  the  smaller  bullets 
could,  however,  be  expected  to  have  laminar  layers  over  about  one  third 
of  the  body,  and  some  flechettes  have  had  laminar  flow  over  most  of  the 
body.  Excepting  the  latter  case,  the  turbulent  boundary  layer  assumption 
seems  to  give  the  better  result,  even  if  a  considerable  portion  of  the 
flow  is  laminar.  This  can  in  part  be  ascribed  to  the  following:  (1)  The 
relatively  low  frictional  drag  level  of  the  laminar  applied  to  the  whole 
projectile  leads  to  a  more  serious  underestimate  if  part  of  the  full 
diameter  after  section  is  turbulent  than  the  overestimate  made  by  assuning 
full  turbulent  flow  if  part  of  the  nose  is  laminar.  (2)  The  computation 
is  basically  for  a  smooth  body;  most  real  projectilea  have  rings,  bumps, 
and  engraving.  The  thicker  turbulent  layers  partially  immerse  these  and 
reduce  the  added  increment  of  drag,  the  thin  laminar  layer  does  not,  and 
there  can  be  larger  incremental  drags.  Admittedly,  the  latter  effect  is 
fortuitous  in  the  sense  that  two  slightly  incorrect  assumptions  tend  to 
cancel.  The  assumption  that  the  bullet  is  pointed  has  appeared  to  pro- 
duce  little  error  for  most  cases  of  military  bullets  that  have  been 
studied. 

In  order  to  show  the  general  level  to  which  the  program  reproduces 
experimental  results,  and  also  to  show  the  differences  that  can  be 
expected  to  occur  between  idealized  cases  and  actual  bullet  data,  the 
computed  drag  and  several  experimental  drag  curves  are  given  in  Figure 
B* 1 .  The  computed  curve  is  for  an  idealized  version  of  the  preproduction 
5.56mm  M193,  the  CB-1.  The  ogive  has  been  pointed,  the  intersections  of 
the  ogive  and  the  boattail  with  the  body  have  been  made  clean,  and  no 
cannelure  is  used.  The  first  measured  case  is  for  a  bronze  model  of  the 
idealized  shape  insofar  as  the  outer  contour  was  concerned,  but  it  was 
engraved.  Although  the  test  model  had  a  short  section  of  laminar  flow, 
the  agreement  is  very  good.  The  drag  curve  for  a  production  M193 
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Figure  B-1.  Comparison  of  Computed  and  Measured  Drag  Coefficients  for 
Undefcrmed  Projectiles  and  Ball  Projectiles 

is  also  given  and  it  is  considerably  higher.  Most  of  this  difference 
can  be  attributed  to  differences  between  the  flight  shape  and  the  drawing 
shape  for  this  relatively  soft  bullet.  Larger,  or  harder,  bullets  have 
yielded  differences  that  were  only  about  five  percent  higher  than  that 
of  the  idealized  shape.  Thus  it  is  apparent  that  a  mixture  of  real  and 
computed  data  in  the  study  would  have  yielded  biased  shape  comparisons. 

To  some  degree  the  flow  computation  used  recognizes  violations  of 
the  assunptions  during  the  computing  process  and  is  self  limiting.  For 
the  blunter  projectiles  the  valid  region  can  be  as  small  as  from  Mach  1.4 
to  slightly  over  Mach  2,  while  for  the  longer  ones  in  the  study  it  ran 
from  just  over  Mach  1  to  Mach  6  and  covered  tho  entire  range  of  interest. 
In  those  cases  where  the  computation  did  not  cover  the  range  of  super* 
sonic  interest,  the  computed  curve  was  continued  using  the  trend  of 
experimental  data  for  similar  projectiles.  Although  subsonic  and  tran¬ 
sonic  speeds  were  not  considered  as  being  very  relevant  to  the  basic 
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study,  sene  computed  cases  used  these  regions  and  the  same  continuation 
procedure  was  used.  Ihe  supersonic  extension  probably  does  not  influence 
the  realism  of  the  results.  Transonic  flows  are  sensitive  t©  the  details 
of  the  projectile  design,  and  the  absolute  drag  levels  are  probably  more 
poorly  predicted. 

B.  Tracer  Asstsnption 

The  assumption  of  the  tracer  effect  was  based  on  the  suggestive 
behavior  of  some  tests  on  20mm,  7.62mm,  and  5.56mm  projectiles.  Charac¬ 
teristically  the  total  drag  level  of  the  projectiles  fired  with  func¬ 
tioning  tracer  was  from  20  to  30  percent  lower  than  that  for  those  fired 
without  tracer.  The  effect  varied  with  Mach  number,  yielding  less  dif¬ 
ference  at  the  higher  speeds.  This  is  also  the  trend  of  the  drag  due  to 
base  under-pressure,  or  base  drag.  This  Mach  number  trend  is  shown  in 
Figure  B-2  for  a  20mn  shell  with  and  without  tracer  operation.  Comparing 
the  computed  base  drag  with  the  actual  total  drag  results  indicated  that 
an  effective  base  drag  reduction  of  SO  to  70  percent  fitted  the  results 
best. 

CD 


Figure  B-2.  Drag  Coefficient  of  20mm  Shell  With  and  Without 
Tracer  as  a  Function  of  Mach  Number 
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In  the  cate  of  the  7.62nn  tracer  round,  it  was  possible  to  measure 
the  drag  changes  as  a  function  of  range  as  the  tracer  element  came  Into 
operation*  At  least  briefly  the  increment  equaled  100  percent  of  the 
Cdmptited  base  drag  for  this  bullet.  The  dreg  coefficient  history  is 
given  in  Figure  B-3. 


CD 


RANGE (METERS) 

Figure  B-3.  Drag  Coefficient  Variation  during  Tracer  Initiation 

It  has  also  been  noted  that  the  effect  is  less  pronounced  with 
boattailed  projectiles,  and  this  is  consistent  with  the  assunption  that 
there  is,  primarily,  a  modification  of  the  base  drag.  Testing  of  mis¬ 
sile  configurations  has  indicated  that  heat  or  mass  addition  to  the  base 
region  can  produce  favorable  base  pressure  changes,  as  can  heat  addition 
to  the  boundary  layer;  it  should,  however,  be  noted  that  the  results  are 
not  always  favorable.  The  tracer  does  add  both  heat  and  mass  to  the  base 
region.  Attempts  have  been  made  to  measure  the  momentum  thrust  of  the 
tracer,  and  the  thrust  levels  have  appeared  too  small  to  produce  the 
observed  effects. 

The  tracer  effect,  for  the  purpose  of  these  computations,  was 
assumed  to  be  entirely  a  base  pressure  change.  It  was  assumed  that  the 
base  pressure  was  raised  to  one  atmosphere,  thus  effectively  canceling 
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the  base  drag.  This  is  admittedly  a  very  convenient  assumption  for  the 
computation,  but  it  is  also  only  slightly  more  optimistic  than  the  limited 
experimental  results.  Therefore,  even  if  the  mechanism  is  net  precisely 
the  assigned  one,  the  results  should  not  be  too  misleading.  The  nature 
of  the  assumption,  that  it  is  a  base  pressure  effect,  has  e  predictable 
result  Oh  the  computations  and  this  should  be  noted  in  case  future  evi¬ 
dence  suggests  a  change  in  the  assumption.  The  present  assumption  must 
favor  those  configurations  with  high  base  drag  components  over  those  with 
smaller  ones.  To  the  degree  that  the  assumption  is  in  error  or  incomplete 
the  results  would  be  biased  similarly.  For  example,  an  alternate  sugges¬ 
tion  that  the  tracer  acted  as  a  pure  rocket,  essentially  a  momentum  thrust, 
would  yield  the  result  that  the  tracer  effect  was  primarily  independent 
of  configuration,  a  quite  different  result  from  the  present  one. 

C.  Stability  Considerations 

Ihe  stabilizability  of  the  projectile,  either  gyroscopic  or  static, 
is  not  directly  considered  by  the  trajectory  computation  used;  it  assumes 
that  the  projectile  flies  at  essentially  zero  yaw  and,  hence,  that  it  is 
quite  stable.  The  aerodynamics  of  the  shape  and  the  inertial  properties 
of  the  projectile  influence  the  stability  considerations  and  hence  it  is 
impractical  to  consider  the  general  stability  problems  for  a  given  shape 
because  of  the  large  number  of  possible  permutations.  In  some  cases, 
such  as  the  conventional  bullet  types  (CB)  and  the  artillery  shapes  (AR) , 
it  might  be  anticipated  that  gyroscopic  stabilization  of  an  essentially 
homogeneous  projectile  is  a  probable  case  and  hence  that  the  spin  level 
necessary  to  yield  a  particular  level  of  gyroscopic  stability  factor  has 
directly  useful  meaning,  and  this  value  is  provided.  In  other  cases  it 
appeared  more  probable  that  multimetal  construction  would  probably  be 
used  either  (1)  to  move  the  center  of  mass  position  and  change  the 
moments  of  inertia  so  that  the  projectile  could  be  stabilized  with  a 
reasonable  amount  of  spin,  or  (2)  to  move  the  center  of  mass  position 
far  enough  forward  so  that  the  projectile  would  be  statically  stable, 
or  stable  without  spin.  Thus,  in  the  cases  of  the  cones,  the  cone- 
cylinders,  and  the  cone-flares,  with  homogeneous  center  of  mass  positions, 
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the  spin  needed  to  obtain  gyroscopic  stability  would  be  impractical  in 
the  rifle  role  and  hence  is  not  printed  out.  If  a  given  shape  requires 
a  spin  level  of  one  turn  in  four  calibers  of  travel  for  stabilization, 
then  it  is  obviously  a  greater  problem  than  one  that  needs  only  a  twist 
of  one  turn  in  six  calibers  of  travel.  In  those  cases  where  prediction 
of  the  spin  level  to  give  gyroscopic  stability  would  involve  the  extrapo¬ 
lated  or  estimated  static  moment  data  in  the  subsonic  and  transonic 
region,  no  value  was  given.  First,  this  is  beyond  the  rifle  role  contem¬ 
plated.  Second,  the  results  could  hinge  on  the  cruder  results  of  the 
assumptions  used  in  these  cases. 

The  projectile  is  considered  to  be  statically  stable  if  the  center 
of  pressure  of  the  normal  force  is  behind  the  center  of  mass.  If  the 
center  of  mass  position  is  ahead  of  the  center  of  pressure  position,  as 
is  the  case  of  most  conventional  bullets,  the  projectile  must  be  spun  to 
provide  stability.  For  the  CB  and  the  AR  types,  the  spin  level  to  yield 
a  gyroscopic  stability  factor  of  1.4  is  printed  out  for  those  cases 
with  Mach  numbers  above  Mach  one.  For  the  finned  flechette  (FL),  the 
fins  move  the  center  of  pressure  behind  the  center  of  mass,  and  the  pro¬ 
jectile  is  known  to  be  statically  stable.  For  the  remaining  cases,  C, 

CC,  and  CF,  the  center  of  pressure  is  ahead  of  the  homogeneous  center  of 
mass  point.  The  aerodynamic  data  indicate  the  center  of  pressure  point 
and  hence  the  degree  to  which  the  mass  center  must  be  moved  to  stabilize 
the  projectile  statically.  Although  the  possibilities  are  too  numerous 
to  consider,  the  possibility  of  siiifting  the  c.m.  part  way  and  changing 
the  moments  of  inertia  so  that  the  projectile  can  be  spin-stabilized 
should  not  be  ignored.  The  reference  level  of  1.4  for  the  stability 
-factor  is  probably  adequate  for  most  ground-to-ground  roles  but  is  not 
necessarily  sufficient  for  air-to-ground  roles.  Comparison  of  the  indi¬ 
cated  twist  level  required  with  the  range  in  current  use,  from  as  low  as 
one  turn  in  60  calibers  for  some  rifles  to  one  turn  in  18  calibers  for 
tank  cannon,  assists  in  placing  the  computed  cases  in  perspective.  The 
tables,  it  should  be  noted,  give  the  twist  values  per  inch,  however,  as 
is  usual  tor  small  arms. 
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D.  Trajectory  Model 

The  trajectory  computations  were  based  on  a  point-aass  model;  only 
projectile  mass,  drag,  gravity,  the  angle  of  launch,  and  the  muzzle 
velocity  are  inputs.  The  projectile  is  implicitly  assumed  to  be  flying 
in  a  stable  fashion  at  small  yaw.  The  equations  used  in  generating  the 
data  are  given  below: 


V 


1  PS  „ 
T  m  CD 


V  V 
-► 


g, 


where 

V  •  velocity  vector  of  the  projectile 

V  -  |V  I 

V  a  d(V)/dt 

P  a  atmospheric  density  (ICAO  Standard  -  1962). 

The  base  level  for  the  computations  was  essentially  sea  level  at  45° 
North  Latitude.  For  the  tracer  trajectories,  the  assumption  was  made 
that 

m  «  mQ  -  -tr^ce*  t  for  t  5  3  seconds 


m  ■  in 

o 


mtracer 


for  t  >  3  seconds. 


III.  AERODYNAMIC  PROPERTIES  AND  SOME  BALLISTIC  IMPLICATIONS 

The  aerodynamic  information  computed  for  the  program,  and  estimates 
for  those  regions  where  it  could  not  be  computed,  are  given  for  each 
type  on  the  beginning  pages  of  the  trajectory  results.  The  nondimen- 
sional  physical  data  that  were  computed,  center  of  mass,  volume,  wetted 
area,  and  radii  of  gyration,  are  also  given.  These  have  a  utility  in 
their  own  right  and  can  be  used  to  determine  the  retardations  and  sta¬ 
bility  properties  of  other  projectiles  that  have  the  same  shape  but  not 
the  same  size  or  the  same  homogeneous  inertial  properties  as  those  com¬ 
puted  in  the  program.  In  the  following,  some  relations  will  be  given 
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for  these  computations.  Within  a  reasonable  range  of  sizes,  the  aero¬ 
dynamic  coefficients  tabled  are  only  slightly  influenced  by  size,  and 
these  could  be  used  up  to  ISma  caliber  at  least. 

A.  Stability  Level 

the  tables  also  indicate  the  twist  level  necessary  to  give  a  sta- 

* 

bility  factor  of  1.4  for  the  various  types  and  sizes  in  the  computed  net. 
This  may  be  too  low  for  some  purposes,  and  possibly  higher  than  desired 
in  a  few  special  cases.  The  stability  factor,  Sg,  is  given  by 


s 


2 


(B-l) 


where  (pd/V)  is  the  spin  in  radians  per  caliber  of  travel  or  (2ir/n)  where 
n  is  the  twist  in  calibers  per  turn.  For  homogeneous  projectiles  of  dif¬ 
ferent  sizes  and  inertial  properties,  only  new  values  of  the  lx,  Iy,  and 
d  need  be  introduced  in  order  to  establish  new  stability  factors  or  the 
required  new  spin  levels  to  yield  the  original  stability  level.  In  the 
case  of  bimetallic  projectiles  the  center  of  mass  position  can  also  change 
and  the  CMa  is  a  function  of  (c.m.  -  CpN),  where  CpN  is  the  center  of 
pressure  of  the  normal  force, 

cMa  “  (c.m.  "  CpN^Na*  ( 2 ) 


where  c.m.  and  CpN  are  measured  from  the  nose  of  the  projectile.  This 
can  also  be  used  to  treat  the  aerodynamic ally  stable  cases  (those  stable 
without  spin)  where  the  center  of  pressure  must  lie  aft  of  the  center  of 
mass  for  stability,  and  C^a  is  negative.  The  criterion  in  this  case 
requires  only  the  relative  center  of  mass  to  center  of  presaure  position 
and  not  the  other  inertial  properties,  as  does  the  gyroscopic  stability 
factor.  The  necessary  margin  cannot  be  specified  simply  for  a  range  of 
conditions, but  it  is  often  considered  that  design  margins  less  than 
about  ten  percent  of  length  are  a  risk  for  computed  cases. 
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B.  Drag 

The  present  program  was  concerned  with  supereonie  projectiles,  In 
the  sense  that  they  have  the  shape  characteristics  of  usual  supersonic 
designs.  In  the  next  several  figures  the  CD  values  for  some  of  the  pro¬ 
jectiles,  are  plotted  against  several  variables  to  afford  some  insight 
into  some  of  the  trends  that  can  be  observed  in  the  figures  and  tables 
of  the  main  report.  Supersonically,  pointedness  and  length  of  head  are 
important.  In  Figure  B-4  the  drag  coefficients  of  some  of  the  computed 


Figure  B-4.  General  Trend  of  Drag  as  a  Function  of  Head  Length 

configurations  and  of  some  blunter  shapes  are  plotted  versus  head  length. 
The  general  trend  is  apparent  in  spite  of  the  heterogeneous  selection  of 
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projectiles.  There  are  large  decreases  in  Cq  with  Increased  head  length 
at  the  blunt  end  of  the  scale,  but  the  variation  is  much  weaker  for  head 
lengths  greater  than  about  three  calibers.  The  trand  is  more  distinct 
at  the  higher  Mach  ntsnbers.  Since  the  computed  configurations  are  all 
in  the  middle  to  high  L^/D  range,  they  are  mostly  in  the  relatively  flat 
region  of  the  curve.  To  show  some  other  variations,  the  computed  con¬ 
figuration  data  are  presented  at  an  enlarged  scale  in  Figure  B-5.  The 
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Figure  B-5.  Trend  of  Drag  Coefficient  as  a  Function  of  Head 
Length  for  the  Computed  Configurations 


results  are  again  plotted  against  head  length  and  for  Mach  numbers  of 
1.5  and  3.5  anil  are  also  ranked  from  the  lowest  to  the  highest  in  drag 
level.  At  the  lower  Mach  number  the  previous  trend  is  recognizable  only 
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at  the  lower  L^/D  values,  and  other  influences  are  more  apparent.  The 
boattailed  projectiles  nre  at  a  lower  level  and  rank  well  even  with 
shorter  ogives,  and  the  shape  advantage  of  the  ogive  head  over  the  cone 
is  also  visible.  At  the  higher  Mach  nuatoers,  however,  the  head-length 
trend  reestablishes  its  dominance. 

The  general  conclusions  are:  (1)  For  projectiles  with  flight  Mach 
numbers  of  about,  t.wo  or  less  over  most  of  the  trajectory,  and  which  have 
adequate  head  length,  significant  drag  gains  can  be  made  by  the  use  of 
optimum  head  shapes  and  boattaila.  (2)  For  projectiles  that  have  con¬ 
siderably  higher  average  Mach  numbers,  the  head  fineness  ratio  becomes 
the  dominant  factor. 

The  trade-off  of  boattailing  for  two  cases,  the  AR-1  and  AR-2,  is 
shown  in  a  different  form  in  Figure  B-6,  and  the  effect  of  the  assumed 


o  AR- 1  (BOAT  TAIL) 
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tracer-drag  reducer  is  also  included.  In  this  example  the  drag  coeffi¬ 
cient  is  plotted  as  a  function  of  Mach  number.  These  two  shapes  were 
designed  to  have  the  same  maximum  range  when  fired  from  a  cannon  at  a 
launch  Mach  number  of  three.  The  drag  coefficient  of  the  boattailed 
shape,  AR-1,  is  the  lower  below  about  Mach  2.3,  and  would  remain  so  for 
subsonic  speeds  also.  Above  this  Mach  number  the  square-based  version 
with  a  longer  ogive  has  the  lower  drag.  Obviously  an  increase  in  the 
launch  velocity  requirement  would  lead  to  the  square  base  being  the 
better  projectile,  and  a  decrease  would  ravor  the  boattail.  'Hie  effect 
of  the  tracer  assumption,  since  it  reduces  the  base  drag,  lowers  the 
drag  of  the  square-base  version  dramatically,  the  boattailed  version 
less  so.  At  Mach  2  the  AR-2  shows  a  decrease  of  60  percent  in  the  drag 
coefficient  between  the  ball  and  tracer  version,  while  the  AR-1  shows  a 
decrease  of  only  25  percent.  The  effect  decreases  absolutely  as  the 
Mach  number  increases,  as  it  must  frum  the  assumption  made,  but  the  per¬ 
centage  improvements  remain  about  the  same. 

The  total  drag  has  three  components:  the  wave,  or  form  drag,  the 
skin  friction  drag,  and  the  base  drag.  The  variation  of  these  compo¬ 
nents  and  their  relative  size  for  various  types  of  projectiles  explain 
most  of  the  previous  trends.  The  drag  coefficient  components  for  the 
various  types  are  shown  in  Figure  B-7  as  a  function  of  total  length-to- 
diameter  ratio  for  several  Mach  numbers.  It  can  be  seen  that  the  fric¬ 
tional  drag  component  is  relatively  small;  it  decreases  with  increasing 
Mach  number  and  increases  with  length  because  it  is  related  to  wetted 
and  not  cross  sectional  area.  Over  the  usual  length  range  of  bullets 
the  variations  in  the  frictional  drag  are  not  important,  but  it  can 
become  a  major  component  for  very  long  projectiles,  such  as  flechettes. 
The  square-based  projectile's  largest  component  is  the  base  drag,  more 
distinctly  at  Mach  1.5  than  at  3.5.  The  form  drag  is  considerably  lower 
f«->r  the  higher  L^/U  designs.  The  picture  reverses  for  the  boattailed 
projectile.  The  direct  pressures  on  the  boattail  add  to  the  form  drag, 
but  the  shape  has  a  smaller  base  area  and  the  base  drag  is  less.  This 
trade-off  is  Mach  number  sensitive. 
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where  0  ■  air  density,  •  projectile  density,  d  ■  diameter,  and 
v  ■  volume  in  cubic  calibers. 

It  is  apparent  that  if  one  just  uses  smaller  and  smaller  projectiles 
of  the  same  form  and  density  the  retardation  in  absolute  units  will  vary 
as  (1)  and  increase  as  the  projectile  becomes  smaller;  thus  the  ability 
to  retain  velocity  becomes  less,  The  above  formula  points  at  some 
possible  ways  around  the  problem;  longer,  cleaner  projectiles  improve 
the  Cq/v  ratio  and  higher  density  projectiles  also  can  mitigate  the  trend. 
Some  values  of  C^/v  were  given  in  the  main  text,  page  24,  and  an  expanded 
version  is  given  in  Figure  B-8.  It  is  seen  that  for  the  shorter  projec¬ 
tiles  with  relatively  high  Cg  values  impressive  gains  are  possible  by 


l/d 

Fiqurs  B-8.  Typical  Variation  of  the  Drag- to- Volume  Ratio  with  Shaps 
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cleaning  up  and  small  lengthening.  However,  once  wc  have  a  relatively 
clean  projectile  on  the  order  o£  five  calibers  long,  the  gains  came  more 
slowly.  At  first  CD/v  drops  almost  linearly  as  l/D  increases,  since  CD 
varies  little  and  the  volume  is  increasing.  Beyond  the  present  scale, 
say  for  very  long  flechettes,  the  fkin  friction  becomes  more  prominent, 
and  this  increases  with  length  so  that  the  dr&g-to-volume  ratio  tends  to 
become  more  constant  in  this  regime. 

One  can  also  visualize  the  curve  as  multiplied  by  a  ratio  of  the 
proposed  projectile  density  to  that  of  lead,  and  it  is  apparent  that  the 
better  5  to  6  caliber  long  projectiles  have  enough  Cq/v  margin  so  that 
as  a  steel  projectile  they  could  have  the  same  retardation  as  a  lead 
CB-1 ,  or  could  be  about  30  percent  smaller  if  of  the  same  material. 

This  indicates  the  rationale  of  the  attractiveness  of  dense,  low  Cg/v 
projectiles  for  the  smaller  calibers.  Since  th<e  tracer  effect  decreases 
Cjj  directly,  it  tends  to  give  lower  L/D  projectiles  with  tracer  the  same 
performance  level  as  higher  L/D  ballistic  projectiles. 

D.  Deceleration  Factor 
pSCd 

The  factor  has  a  particular  significance  and  is  often  denoted 

by  a  und  termed  the  deceleration  factor.  The  previously  given  differen¬ 
tial  equation  is  then: 

V  -  -  V  V  -  g  -  -cxV  V  -  g.  (4) 


The  u  is  a  function  of  Mach  number  through  the  variation  of  the  drag 
coefficient.  If  two  types  of  projectiles  have  the  same  a  function  and 
the  same  initial  conditions,  then  the  integrated  velocity  histories  must 
be  the  same.  There  are  several  useful  rearrangements  of  the  equation: 


‘  "ptojvd 


7T 

8  Pair 


°projd 


(1/meter)  (5) 


These  are  useful  fo>-  a  homogeneous  projectile  and  v  is  the  volume  in 
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cubic  calibers.  The  drag  coefficient  and  the  volume  term  arc  a  function 
of  the  shape  alone,  while  the  factor  Pp^d  reflects  the  size  and  material 
of  the  projectile.  For  a  given  projectile  shape,  the  a  will  be  the  seme 
for  all  projectiles  for  which  (pprojd)  1*  *  constant.  Thus  a  given  com¬ 
puted  case,  the  7.62mm,  7.8  gm/cc,  AR-2  case  for  example,  also  represents 
a  5.4mm,  11  gm/cc,  AR-2  projectile  and  &  3.56mm,  16.7  gm/cc,  AR-2  pro¬ 
jectile.  The  various  equivalent  cases  are  tabled  below. 


Computed  Cases 


Diameter  for  Equivalent  Cases 


e.g. 


Diameter  Density 


mm 

am/cc 

7.80 

11.0 

16,7 

7.80 

m 

3.89 

2.61 

5.56 

11.0 

7.94 

- 

3.71 

16.7 

11.9 

8.44 

- 

7.80 

- 

4.55 

3.06 

6.50 

11.0 

9.29 

- 

4.33 

16.7 

13.83 

9.88 

- 

7.80 

- 

5.40 

3.56 

7.62 

11.0 

10.46 

- 

5.08 

16.7 

16.20 

11.58 

- 

If  CD/v  is 

considered  part 

of  the 

factor  that 

is  being  held  constant. 

■jl  ■  Constant,  other  possibilities  for  a  constant  o  factor 


occur.  However,  two  different  projectile  shapes  are  not  apt  to  have  drag 
coefficients  that  are  in  constant  proportion  over  an  extended  range  of 
Mach  number.  Over  a  limited  range  of  Mach  number  the  condition  can  hold 
well  enough  to  permit  the  concept  to  be  useful. 


Most 
flat  fire 


rifle  trajectories  have  little  curvature  and  are  classed  as 
trajectories.  The  effect  of  the  gravity  component  along  the 
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trajectory  con  be  neglected  to  a  first  approximation,  and  this  permits 
a  simplified  velocity  equation: 

V  -  -  oV2,  and  with  ■  V',  y-  ■  -  o .  (6) 

This  equation  has  the  solution  V  ■  VQ  Exp(-az).  The  relation  can  be 
used  as  an  interpolation  or  extrapolation  mechanism  for  the  existing 
computations.  Given  a  plot  of  a  computed  case,  subscript  1,  and  a 
neighboring  case  of  interest,  subscript  2,  for  which  VQ1  ■  VQ2  and  the 
ratio  i®  nearly  constant  over  the  region  of  interest,  then: 

vi  “  VoiExP(-°lz)  Uld  V2  -  V02Exp(-a2i). 

Considering  the  condition  for  which  V ^  ■  V2  yields: 

Expf-o^Zj)  ■  Exp(-o2r2) 


or 

and 


a„z„, 
2  2’ 


(7) 


Therefore,  the  velocity  history  of  2  is  that  of  projectile  1  replotted 
on  a  scaled  distance  basis.  Similarly  it  is  clear  that  if  two  of  the 
computed  velocity  histories  are  plotted  as  a  function  of  range  on  a 
semilog  scale  then  a  third  case  with  a  value  of  a  intermediate  to  the 
values  for  the  first  two  can  be  interpolated,  since: 


The  concept  of  scaled  distance  and  a  nondimens ional  a  has  even 
further  utility.  The  previous  values  of  a  have  had  the  units  of  1/range 
in  the  physical  units  used  in  the  integration.  However,  the  equation 


V  ■  VQ  Exp(-az) 
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con  also  be  written  in  terns  of  the  calibers  of  travel  of  the  projectile, 
or  z/d,  to  define  a  nondimensional  a: 

Z  (z/d)  ■  az 


or 


a  *  ad 


i  £e>  i 

8P»ir  v  pproj  ■ 


(9) 


Thus  V  ■  VQ  Exp(-  a  z/d)  represents  all  projectiles  of  the  same  shape 

and  a  given  naterial  irrespective  of  caliber  size,  to  within  the  assump¬ 
tions  used,  if  the  distance  scale  is  in  calibers  of  travel.  Examples 
showing  the  use  and  the  range  of  validity  of  these  methods  are  given  in 
Appendix  C. 
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APPENDIX  C 


EXAMPLES  AND  INTERPOLATION  METHODS 

The  data  produced  in  the  report: 

(1)  Have  a  direct  utility  in  that  they  can  be  examined  for 
trenda  due  to  variation  of  projectile  weight,  initial  impulse,  and  other 
parameters,  and  also  provide  a  network  that  permits  some  quick  compari¬ 
sons  of  proposed  rases  by  gross  interpolation. 

(2)  Provide  a  basis,  through  the  corrective  terms  supplied,  for 
creating  data  for  new  cases  neighboring  those  computed  with  essentially 
the  same  accuracy  as  the  computed  ones. 

(3)  Provide  the  basis  for  considering  many  apparently  quite 
different  cases  than  those  tabulated  by  the  use  of  various  scaling  rules. 

In  this  appendix  examples  illustrating  these  facets  will  be  given.  Those 
examples  chosen  for  the  first  purpose  are  presented  as  plausible  real 
problems  in  order  to  permit  some  identification  and  to  stimulate  thinking 
up  others  more  germane  to  the  reader's  interest.  They  will  also  be  used 
to  explain  in  detail  some  of  the  trends  noted  in  Section  III  of  the  main 
text.  The  other  examples  are  chosen  primarily  as  mechanisms  to  explain 
clearly  particular  scaling  methods.  The  first  three  examples  use  the 
tabulated  results  directly  and  are  based  on  three  hypothetical  questions 
based  on  the  situation  stated  below, 

An  existing  6.5mm  rifle  system  is  scheduled  to  be  upgraded  by  product 
improvement.  It  currently  uses  the  CB- 1  lead  projectile,  has  a  dissimilar 
tracer  round,  and  has  an  impulse  level  of  2.1  lb-sec  (see  CB-1-18).  It 
is  considered  to  have  adequate  remaining  energy  (defined  as  500  joules 
for  this  example)  at  750  meters.  Possible  ammunition  and  minor  rifle 
changes  are  to  be  considered  to  "improve"  the  effective  range  to  1000 
meters  (in  the  remaining  energy  sense  alone).  Specifically  it  is  asked: 

(1)  What  bullet  replacements  for  CB-1  are  available  and  will 
any  meet  the  "requirement"  at  the  original  impulse  level? 

(2)  What  are  the  problems  of  obtaining  a  matching  tracer  round? 

(3)  What  is  the  implication  of  using  only  a  tracer  round? 
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A.  Example  1.  Investigation  of  a  New  Ball  Projectile 

Since  only  relatively  conventional  bullets  anr  postulated,  only  a 
review  of  the  tabulated  results  for  the  CB-1,  CB-2,  CB-3,  AR-1,  and  AR-2 
6.5mm  cases  is  needed.  Hio  results  for  selected  ranges  are  given  in 
Table  C-l  and  are  summarized  below: 


(1)  All  of  the  high-density  (16.7  gm/cc)  projectiles,  except 
CP-1,  which  is  close,  meet  the  longer  range  energy  requirement;  however, 
the  initial  energy  and  velocity  levels  are  lower. 

(2)  Of  the  projectiles  with  the  middle  density,  lead  (11.0  gm/cc), 
only  the  AR-1  and  AR-2  types  strictly  meet  the  condition  of  500  joules  at 
1000  meters,  but  both  the  CB-2  and  CB-3  cases  are  close.  All  cases  have 
lower  initial  energy  than  the  original  projectile,  although  the  CB-2  case 
is  nearly  equivalent. 

(3)  Of  the  projectiles  with  the  lower  density,  steel  (7.8  gm/cc), 
only  the  AR-1  and  AR-2  shapes  meet  the  condition  of  500  joules  at  1000 
meters  range.  These  cases  also  have  higher  energy  and  velocity  than  the 
base  case  at  all  points,  an  obviously  attractive  condition. 

Comments  on  Example  1:  Ihe  reasons  for  the  previous  rankings  are 
simply  explained.  Figure  B-8  shows  that  the  CB-1  shape  has  a  higher 
drag-to-volume  ratio  than  the  others  and  that  the  AR  shapes  are  nearly 
on  the  low  plateau  of  the  high  L/D  shapes.  Thus,  for  a  given  density, 
the  CB-1  has  the  highest  drag-to-weight  ratio  and  loses  velocity  and 
energy  in  flight  at  a  higher  rate  than  the  other  cases.  The  CB-1  does 
have  a  low  volume  and  hence  weight,  and  under  the  impulse  constraint 
can  have  higher  initial  energy.  Assuming  that  only  the  projectile  momen¬ 
tum  and  energy  are  significant  (propellant  gas  energy  losses  negligible) 
and  using  the  simplified  velocity  equation  from  Appendix  B  for  a  con¬ 
stant  C^  yields: 

0_i  -  S  Ct. 

V  ■  v°  2> 


mV 
P  o 


Vd3vo 
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Table  C-l 
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The  lighter  projectiles  will  have  the  higher  initial  energies;  however, 
if  their  C^/m^  is  larger  than  competitive  projectiles,  they  will  lose 
velocity  more  rapidly--this  is  the  case  for  the  CB-1  versus  the  others 
at  the  same  density.  In  general,  it  loses  its  advantage  within  a  few 
hundred  meters.  Two  projectiles  can  be  compared  by  the  ratio  of  their 
remaining  energies: 


For  projectiles  of  the  same  density,  if 


for  Vn 


,  the 


exponent  is  negative  and  the  energy  ratio  decreases  with  range  and  will 
become  less  than  1  at  some  range  even  if  the  initial  energy  ratio  was 

CD, 

greater  than  1.  The  interesting  case  occurs  when  is  so  much  smaller 


that  a  change  to  a  lighter  material  is  possible  and  will  still 


leave , 


Now  the  initial  energy  ratio  will  be  less  unfavorable  to  projectile  2. 
if  the  change  can  be  made  and  projectile  2  becomes  lighter,  then  it  will 
have  the  higher  initial  energy,  hence  a  higher  energy  at  all  points. 

This  is  the  case  of  the  steel  AR's  versus  the  lead  CB-1.  The  steel  AR's 
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have  an  initial  energy  advent agt  over  the  lead  CB-3  and  CB-2,  but  their 
drag-to-voluae  ratio  is  not  enough  to  make  up  the  density  change  and 
their  advantage  decreases  with  range.  Since  the  advantage  extends  beyond 
1000  meters,  the  practical  result,  for  the  postulated  problem,  is  a 
superiority. 

B .  Example  2.  Matching  Tracer  Rounds  for  Example  1 

Extending  the  previous  case,  consider  the  possible  problems  if  a 
matching  tracer  round  i»  also  desired.  While  it  is  not  essential,  it 
would  seem  desirable  that  the  tracer  projectile  be  quite  similar  to  the 
ball  projectile.  In  the  comparison  of  matching  trajectories  the  velocity 
history  of  the  base  case,  CB-1,  and  competitive  cases  are  given  for  no 
tracer  and  for  tracer  conditions  in  Figure  C-l.  This  figure  shows  that 
all  tracer  rounds  have  increased  velocity*  relative  to  the  nontracer 
counterparts.  The  degree  of  the  improvement  is  most  for  the  square- 
based  CB-3  shape  and  least  for  the  highly  boattailed  AR-1  shape.  Under 
the  assumptions,  the  only  option  is  to  modify  the  head  shape  of  the 
tracer  projectile  to  increase  the  drag  so  that  it  is  equivalent  to  that 
of  the  ball  projectile.  For  the  AR-1  an  18  percent  increase  would  be 
required;  for  the  CB-2,  20  percent;  and  for  the  CB-1,  35  percent.  The 
square-based  CB-3  would  need  a  6S  percent  increase.  It  is  apparent  that 
the  more  boattailed  shapes  require  less  drag  increase  to  match.  The 
potential  candidates,  such  as  the  AR-1,  then  will  be  easier  to  match 
than  was  the  CB-1. 


I - —  — — 

It  should  ha  noted  that  the  simplifying  and  general  assumptions  made 
have  an  effeot.  (1)  The  tracer  projectile  was  assumed  to  have  the  same 
weight  and  shape  as  the  ball  projeotile— actually  one  would  expect  it 
to  be  a  little  lighter  and  henoe  have  a  higher  initial  velocity  and  a 
higher  rate  of  falloff.  (2)  The  tracer  was  assumed  to  operate  through 
the  base  pressure  only,  thus  differentially  influencing  square-based 
and  boattailed  projectiles .  (2)  The  tracer  was  assumed  not  to  influence 

the  flow  forward  of  the  base— this  is  the  logical  first  approximation 
for  supersonic  flow  conditions.  However,  rocket  motors  and  tracer  ele¬ 
ments  have  been  observed  to  produce  plumes  and  induce  flow  separation 
forward  of  the  base  for  steep  boattaile — this  would  change  the  drag 
level. 


In  addition  to  the  above,  two  other  occurrences  are  notable;  the 
first  was  expected,  the  Second  accidental.  (1)  The  regaining  energy  of 
the  lead  CB-1  with  tracer  is  now  655  Joules,  well  above  the  "requirement," 
and  hence  commitment  to  only  a  tracer  round  would  be  a  technically  valid 
solution.  (2)  The  load  CB-1  tracer  has  slightly  lower  initial  velocity 
and  a  slightly  lower  rate  of  failoff  than  the  steel  ball  AR-1.  Decreas¬ 
ing  the  weight  of  the  CB-1  will  increase  initial  velocity  and  increase 
velocity  failoff.  It  would  appear  that  decieasing  the  weight  of  the 
lead  CB-1  tracer  by  about  6  percent  would  yield  a  near  match --assuming 
that  the  quite  dissimilar  projectile  family  was  acceptable. 

C .  crumple  3.  Consideration  of  a  Tracer  Projectile  as  the  Prime  Round 

in'  Example  1 

The  shape  favoritism  shown  in  Example  2  warns  that  the  spectrum  of 
consideration  should  be  reopened.  The  five  shapes  given  in  Table  C- 1 
for  the  ball  projectile  are  given  for  the  tracer  condition  in  Table  C-II. 
The  tracer  introduction  has  markedly  changed  the  selections;  the  square- 
based  projectiles  now  dominate  almost  completely.  The  table  shows  that 
all  projectile  types  improve  in  remaining  velocity  but  that  the  low-drag 
square-based  models  show  by  far  the  most  dramatic  effect.  The  preferred 
projectiles  are  now  clearly  the  AR-2  and,  other  factors  considered,  the 
CB-3.  The  remaining  energy  of  these  projectiles  exceeds  the  hypothetical 
1000-meter  requirement  by  so  much  that  if  this  were  the  only  requirement 
(an  unlikely  situation)  the  initial  impulse  level  of  the  weapon  could  be 
considerably  reduced.  Again  we  note  that  the  tracer  assumption  used  has 
a  distinct  impact  on  the  magnitude  of  the  effects  quoted;  however,  the 
differences  between  the  ball  and  tracer  rounds  are  so  large  that  it  is 
doubtful  that  modifying  the  assumptions  would  change  the  qualitative 
picture  presented. 

The  table  also  shows  another  significant  trend.  In  this  caliber, 
increases  in  density  of  the  projectile  always  yielded  improved  remaining 
energy  beyond  about  500  meters  for  the  ball  projectile-  For  the  square- 
based  tracer  cases  and  even  the  boattailed  AR-1,  the  optimum  density  at 
1000  meters  is  clearly  less  than  that  of  tungsten  and  perhaps  lower  than 
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Tibi#  C-II 

Remaining  Energy  for  6.5mm  Caliber,  2.1  lb -see  Impulse-Tracer  Cases 


Range 

- 0 - 

-4 

- 2TS7J - 

meters 

— STO — 

meters 

— 

meters 

rflrcr 

meters 

Case 

Density 

gms/cc 

Remaining  Energy  - 

Joules 

CB-1 

7.8 

3391 

2173 

1318 

758 

402 

CB-1 

11.0 

3133 

2217 

1528 

1022 

655 

CB-1 

16.7 

2557 

1985 

1516 

1135 

840 

CB-2 

7.8 

3317 

2218 

1418 

862 

490 

CB-2 

11.0 

2943 

2146 

1527 

1055 

704 

CB-2 

16.7 

233S 

1840 

1430 

1095 

822 

CB-3 

7.8 

3187 

2539 

2003 

1563 

1204 

CB-3 

11.0 

2738 

2298 

1918 

1591 

1310 

CB-3 

16.7 

2132 

1873 

1642 

1434 

1244 

4R-1 

7.8 

3218 

2440 

1795 

1265 

846 

AR-1 

11.0 

2779 

2202 

1705 

1284 

939 

AR-1 

16.7 

2172 

ns’* 

1453 

1171 

938 

AR-2 

7.8 

3239 

2771 

2355 

1990 

1670 

AR-2 

11.0 

2809 

2485 

2192 

1926 

1687 

AR-2 

16.7 

2204 

2013 

1836 

1673 

1522 

66S 


that  of  lead  in  some  cases.  Thus,  when  two  methods  that  optimize  remain¬ 
ing  kinetic  energy  are  used  together,  the  resultant  trend  la  less  obvious. 

The  concepts  that  appear  in  the  first  three  examples  are  sumnarized 
below  to  reinforce  the  previous  comments  of  the  main  text  and  to  enlarge 
on  them.  On  the  sole  basis  of  remaining  energy  at  longer  ranges: 

(1)  Low  values  of  are  needed. 

(2)  Relatively  long,  highly  boattailed  shapes  are  the  most 

attractive  for  ball  projectiles  with  an  average  Mach  number  less  than 
about  2.0--stability  considerations  apart. 

(3}  The  use  of  the  more  highly  boattailed  configurations  makes 
ball  and  tracer  matching  with  nearly  similar  configurations  easier. 

(4)  Low-drag,  square-based  projectiles  are  favored  quite 
markedly  if  a  tracer  projectile  is  considered  either  as  the  prime  or  as 
the  only  round. 

(5)  Some  shell  shapes  have  a  sufficient  margin  of  over 
standard  bullets  that  they  can  afford  to  have  densities  equivalent  to 
steel.  This  results  in  higher  energies  over  the  whole  trajectory  for  a 
,:ixed  initial  impulse.  This  would  be  at  the  expense  of  higher  stabili¬ 
zation  twist  requirements  and,  probably,  longer  rounds. 

(b)  The  tracer-on  effects  are  so  large  on  the  low-drag,  square- 
based  projectiles  that  reliability  of  tracer  operation  could  become  a 
serious  factor  in  accuracy  of  fire  at  longer  ranges. 

In  the  first  three  examples  there  were  evidences  that  various 
parameters  systematically  affected  the  remaining  energy  as  a  function 
of  range.  The  next  example  will  be  an  explanation  of  these  trends;  It 
will  also  show  the  difficulties  of  focusing  too  closely  on  a  single 
variable,  or  on  the  use  of  too  simple  a  model,  for  the  purpose  of  extrapo¬ 
lating  trends. 

The  next  series  of  examples  are  devoted  to  treating  cases  which  are 
va.-iants  of  the  computed  cases.  The  background  for  the  methods  are 
x^lalned  in  Appendices  A  and  B. 
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Example  4.  Examination  of  the  Draa-to-Weight  Ratio  on  Remaining 
Bnenty  5  a  function  of  Range  for  various  Impulse  Level* 

Thii  problem  will  be  approached  by  examining  a  single  shape,  CB-1, 
in  a  single  caliber,  5.56mm.  Ibis  means  that  the  drag-to-weight  ratio 
varies  only  with  the  density  of  the  projectile.  The  remaining  energy 
level  as  a  function  of  range  for  the  three  tabled  impulse  levels  and 
densities  is  plotted  in  Figure  C-2.  At  the  lowest  impulse  level,  0.8 
lb-sec,  the  lightest  projectile  has  the  highest  energy  level  until  about 
275  meters;  the  heaviest  one  has  the  highest  energy  level  beyond  about 
310  meters.  The  1.2  lb-sec  impulse  level  is  more  distinct;  the  lightest 
is  "best"  until  210  meters,  and  the  heaviest  beyond  about  400  meters. 

It  would  appear,  from  these  cases,  that  there  is  an  optimum  density 
which  will  yield  maximum  remaining  energy  at  a  given  range.  Hie  highest 
impulse  level  plot  breaks  the  pattern;  the  lightweight  steel  projectile 
is  never  in  contention,  and  the  lead  projectile  is  superior  to  the  tung¬ 
sten  projectile  only  to  about  100  meters. 

Comments  on  Example  4;  Under  the  simplified  assumptions  used  earlier, 
constant  drag  coefficient  and  no  propellant  gas  energy  losses,  the  initial 
energy  is:  2 


and  the  remaining  energy  is : 

I02 

eR  ”  25TExPC-pairS  CD/mP)Z’ 

P 

As  the  projectile  mass  decreases,  the  momentum  level  constraint  permits 
the  initial  energy  level  to  increase.  The  velocity  decay  exponent  also 
contains  in  the  denominator,  however,  and  energy  is  dissipated  more 
rapidly.  At  short  ranges  the  increased  initial  energy  is  more  relevant, 
but  as  the  range  increases  the  dissipation  rate  will  become  more  impor¬ 
tant.  Hie  equation  for  ER  can  be  differentiated  with  respect  to  m^  and 
set  equal  to  zero  to  yield  an  optimal  condition  for  a  given  range  of 
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l  ■  R. 


This  yields  the  simple  relation 


peirS  CD  1 

Since,  for  this  case,  oair,  S,  CD,  and  volume  are  constant,  the  projec¬ 
tile  density  factor  controls  the  equation.  The  longer  the  range  of 
primary  interest,  the  more  dense  the  projectile  should  be.  This  simpli¬ 
fied  expression  predicts  about  200  meters  as  the  optimum  range  of  a 
steel  CB-1  and  about  3S0  meters  for  the  lead  S.56mm  case.  This  is  in 
general  agreement  with  the  actual  results  for  the  two  lower  impulse  com¬ 
putations.  The  simplified  equation  is  not  a  function  of  impulse  level 
so  that  it  is  apparent  that  something  has  gone  wrong  with  the  assumptions 
for  the  higher  impulse  case.  The  steel  and  lead  CB-1  cases  for  this 
impulse  level  are  also  very  high  initial  energy  and  velocity  cases,  and 
the  gas  momentum  energy  losses  are  becoming  dominant.  (See  Figure  A-5.) 

The  printed  cases  reveal  this  fact  only  indirectly,  through  the  velocity 
and  propellant  charge  terms,  since  neither  initial  energy  nor  peak  pres¬ 
sure  was  a  variable  in  the  net. 

The  low-impulse,  heavy  projectile  case  also  furnishes  an  instance 
where  a  strange  solution  appears;  that  is,  the  velocity  levels  of  the 
optimum  case  are  clearly  not  in  the  rifle  category.  It  should  be  clear 
that  in  using  the  results  one  should  keep  in  mind  the  physical  system 
that  is  being  implied--or  strange  "solutions"  can  appear.  The  high- 
velocity  cases  were  retained  because  flatness  of  fire  and  energy  density 
can  also  be  important  in  selecting  a  system,  and  this  suggested  that  the 
computations  should  not  be  truncated  arbitrarily  as  long  as  the  compu¬ 
tational  process  was  still  valid.  It  was  recognized  that  the  low-velocity, 
heavy-bullet  case  was  not  strictly  in  the  rifle  picture;  however,  they 
added  little  to  the  total  effort,  and  they  do  furnish  a  limited  basis 
for  considering  carbine  and  submachine  gun  cases. 
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E. 

The  sub caliber  fleehette  with  it*  high  velocity,  and  hence  signifi¬ 
cant  gas  energy  and  momentum  losses,  and  the  tare  of  the  sabot  shows  a 
more  complicated  behavior  than  the  lower  velocity  full-bore  projectile 
samples.  In  Figure  C-3  the  total  projected  energy  of  the  fleehette  and 
its  sabot,  as  a  function  of  the  total  projected  mass,  is  given  for  the 
three  calibers  and  the  three  impulse  levels.  The  high  impulse  level 
shows  the  trend  most  strikingly;  initially  the  energy  of  the  projected 
parts  increases  very  strongly  as  the  projected  mass  increases.  This  is 
in  contrast  to  what  would  be  expected  if  the  momentum  of  the  projected 
parts  was  the  dominant  factor  in  the  process;  then  the  energy  for  the 
projected  parts  would  be: 


This  would  yield  a  decrease  in  initial  energy  for  any  increase  in  total 
mass  projected.  Instead,  the  energy  increases  and  peaks  in  the  vicinity 
of  4  grams  and  then  the  curve  turns  downward  as  the  mass  of  the  projected 
parts  becomes  dominant.  In  Figure  C-3,  representing  the  steel,  lead, 
and  tungsten,  1.78mm  fleehette  cases  are  shown  on  the  curves.  For  the 
2.1  lb-sec  impulse  case,  they  are  all  on  the  rising  part  of  the  curve. 
Obviously  the  heaviest  projectile  is  best,  and  it  is  not  heavy  enough 
to  yield  maximum  interior  ballistic  efficiency.  Since  the  heaviest  pro¬ 
jectile  of  the  same  size  will  also  have  the  least  retardation,  the  case 
will  also  be  the  best  at  all  ranges. 

The  shape  of  the  total  projected  energy  curve  is  dependent  on  the 
interior  ballistic  assumptions  made.  In  the  case  of  the  lower  impulse 
constraints,  the  velocity  levels  are  lower  and  the  curve  peaks  earlier; 
in  fact,  the  lowest  impulse  level  of  0.8  lb-sec  indicates  that  the  tung¬ 
sten  projectile  has  a  lower  total  projected  energy  level  than  the  lead 
one  for  the  5.S6mm  caliber.  The  steel  fleehette  yields  the  highest  pro¬ 
jected  total  energy  in  the  larger  calibers.  Because  the  energy 


>le  S.  Comments  on  the  Use  of  the  Same  Flechettes  in  Various 
ter  Weapons 
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distribution  between  the  sabot  and  projectile  depends  on  their  relative 
weights,  the  maximun  flechette  initial  energy  maximises  at  a  different 
point  than  does  the  projected  metal  parts  energy. 

The  energy  of  the  flechette  is  also  plotted  in  Figure  C-4.  For  the 
5.56mm,  2.1  lb-sec  impulse  case  the  curve  has  been  computed  beyond  the 
three  different  flechette  points,  and  it  is  seen  that  the  peak  is  at 
higher  total  projected  weights  than  that  of  the  total  projected  energy 
because  of  sabot  tare.  Lxcepting  possibly  the  0.8  lb-sec,  5.56mm  case, 
the  tungsten  flechette  is  still  too  light  to  develop  maximum  initial 
energy.  Since  this  is  about  the  largest  flechette  of  this  design,  FL-1, 
that  can  be  housed  in  the  5.56mm  and  a  density  much  above  that  of  tung¬ 
sten  is  improbable,  the  tungsten  1.78mm  flechette  is  about  the  best  that 
can  be  done  even  if  it  is  really  too  light  for  the  higher  impulse  cases. 
For  the  larger  calibers,  larger  size  projectiles  could  be  housed,  and 
the  results  of  the  fixed  size  program  of  FL-1  are  not  conclusive  because 
the  larger  size  possibilities  were  not  considered.  Restricting  ourselves 
to  the  same  size  flechette  with  various  densities,  the  net  results  are: 

(1)  The  densest  1.78mn  flechette  of  the  FL-1  design  is  always 
best  with  initial  energy  as  criteria;  however,  only  in  the  case  of  the 
5.56mm,  0.8  lb-sec  impulse  case  is  it  probably  near  optimum. 

(2)  For  the  1.78mm  flechette  the  densest  projectile  will  also 
have  the  highest  energy  retention,  and  hence  it  is  also  the  best  at 
longer  ranges--in  the  remaining  energy  sense,  of  course. 

(3)  The  1.78mm  tungsten  flechette  Is  nearly  optimum  only  for 
the  5.56mm  case  at  0.8  lb-sec  impulse;  all  other  cases  optimize  at 
heavier  weights  of  projectiles.  The  larger  caliber  guns  could  achieve 
more  optimum  performance  if  larger  flechettes,  which  they  could  house, 
were  used. 

These  conclusions  would  appear  to  be  based  on  a  peculiarity  of  the 
high-velocity  region;  however,  the  same  general  trends  appear  if  the 
momentum  of  the  projected  parts  dominates  and  the  simplified  momentum 
equation  is  a  good  approximation; 
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Since  we  are  dealing  with  a  fixed  flechette  size,  the  sabot  weight, 

7T  2  5 

2  (D  -  d  )D,  increases  with  the  gun  caliber  and  the  sabot  losses 

cut  into  the  energy.  Conversely,  the  increase  of  piojectile  weight  via 

the  density  increase  decreases  the  sabot  tare  ratio.  This  is  large  for 
the  3-diameter  fin  span  flechette,  and  hence  the  net  result  is  a  gain. 

While  this  would  appear  to  have  disposed  of  the  problem  of  shooting 
the  same  flechette  in  various  guns  as  being  non-optimum;  in  fact,  creat¬ 
ing  a  multitude  of  flechettes  is  expensive  and  the  question  of  what  a 
given  flechette  would  do  in  a  different  caliber  is  valid.  For  the  par¬ 
ticular  flechette  design,  in  this  case  the  FL-1,  the  velocity  and  energy 
curves  are  unique  for  each  projectile  density.  The  energy  curves  are 
plotted  in  Figure  C-4.  One  can  enter  these  curves  at  any  poir.t,  as  will 
be  shown  for  the  velocity  curves  in  Example  7.  If  the  present  assumption 
on  total  parts  projected  energy  is  accepted,  then  we  can  investigate  the 
effect  of  being  able  to  reduce  the  sabot  weight  to  half  of  the  present 
assumption.  The  5.56mm  tungsten  case  is  assumed.  If  the  sabot  weight 
of  0.49  grams  is  halved,  the  total  projected  energy  of  the  sabot  and 
flechette  would  decrease  from  1920  to  1880  Joules  due  to  poorer  interior 
ballistic  efficiency,  but  the  better  ratio  of  projectile  to  sabot  mass 
weight  would  yield  an  increase  of  projectile  launch  energy  from  1430  to 
1600  Joules.  Entering  the  tungsten  curve  in  Figure  C-4  at  this  latter 
point  and  reading  1100  meters  further  on  yields  750  Joules.  This  is 
25  percent  higher  than  the  base  case  at  1100  meters,  and  hence  the  gain 
by  improved  saboting  is  important. 
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C-III 


F.  Example  6.  Discussion  of  the  Effect  of  Varying  the  Diameter  of  a 

Subcaliber  Projectile 

In  the  deeign  of  a  subcaliber  projectile  for  a  given  weapon  system, 
one  optimization  parameter  is  subcaliber  diameter.  The  subcaliber  case 
SC-1  for  6. Sms  bore  diameter  will  be  used  for  this  discussion.  This 
projectile  has  the  exterior  profile  of  CC-1,  but  has  been  constructed 
as  a  bimetallic  projectile--tungsten,  aluminum,  and  tracer  material 
being  the  materials  used.  Mass  distribution  has  been  chosen  to  insure 
static  stability;  i.e.,  spin  is  not  necessary.  As  a  result  of  the  choice 
of  distribution,  the  projectile  has  an  average  density  of  4.08  gm/cc  and 
is  relatively  light.  With  remaining  kinetic  energy  as  the  criteria,  the 
energy  level  variation  will  be  discussed  at  fixed  ranges  of  0  meters, 

400  meters,  and  1100  meters  (Figure  C-S  (a),  (b) ,  (c) ,  with  and  without 
tracer) . 

1.  Kinetic  Energy  of  Projected  Metallic  Mass  as  a  Function  of 
Diameter  of  Projectile. 

The  plots  (a),  (b),  and  (c).  Figure  C-5,  demonstrate  kinetic 
energy  as  a  function  of  projectile  diameter  at  impulses  of  0.8,  1.2, 
and  2.1  lb-sec,  respectively.  For  projected  mass,  the  combined  mass  of 
projectile  and  sabot,  the  data  for  (a)  and  (b)  depicts  maxima  at  4mm  and 
5mm,  respectively,  with  (c)  not  attaining  a  maximum  by  full  caliber. 

The  initial  positive  slope  of  kinetic  energy  with  increasing  diameter 
(which  implies  increasing  projected  mass)  seems  strange,  using  the  sim¬ 
plified  argument  presented  in  a  previous  example.  With  the  constraint 
of  constant  impulse, 

Cmp  +  Vv0  "  Io* 

then  the  initial  kinetic  energy  is 

E  .  •.* 

0  2  («ls  .  »p)  ' 

This  implies  that  increasing  projected  mass  should  decrease  initial 
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kinetic  energy.  However,  as  in  all  siaple  ("crude")  arguments,  often  a 
term  becomes  significant  and  an  effect  is  unexplainable. 

Looking  back  to  Figure  A-S,  one  observes  that  the  momentum  of  the 
projected  mass  at  high  speeds  becomes  a  smaller  percentage  of  total 
momentum  of  projected  weights  and  gas  combined.  This  indicates,  as  A-5 
shows,  that 

I  »(m  +  m  )V  +  f 
0  p  s  o 

where  f  represents  a  gas  tarage  and  is  increasing  with  velocity  increase. 

Returning  to  the  plots  of  kinetic  energy.  Figure  C-4,  the  shape 
of  the  curves  state: 

(1)  For  (a)  and  (b),  at  the  smaller  diameters,  which  is  in 

the  higher  velocity  regime,  f  is  high.  The  effect  of  increasing  diameter 
decreases  velocity,  increasing  markedly  the  interior  ballistic  effi¬ 
ciency.  Thus,  initially  the  total  energy  increases  with  increasing 
diameter.  Then,  as  the  velocity  decreases  further  (diameter  increases), 
the  gain  in  efficiency  is  less  and  the  total  energy  curve  peaks,  after 
which  the  curve  begins  to  behave  qualitatively  as  the  simplified  argu¬ 
ment  implies. 

(2)  For  (c),  the  increase  in  ballistic  efficiency  dominates 
throughout,  and  no  maximum  is  attained. 

2 .  Kinetic  Energy  of  Projectile  at  Muzzle  as  a  Function  of 

Diameter  of  Projectile.  ~™ 

[Brief  Aside;  Given  a  positive  function  g(x)  with  a  maximum 
at  xQ,  if  h(x)  is  a  monotonically  increasing  positive  function,  then  the 
maximum  of  G  *  gh  is  shifted  in  the  direction  of  increasing  x,  i.e., 

G’(x0)  -  g'(x0)h(x0)  +  g(x0)h'(x0)  >  0.] 


The  kinetic  energy  of  the  projectile  is 


projected  mass 
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By  the  property  in  the  brief  wide,  the  maxima  of  (a)  and  (b) 
will  be  shifted  toward  the  larger  diameter.  For  case  (c)  where  h'  is 
always  positive,  an  expansion  of  the  brief  aside  shows  the  slope  remains 
positive;  i.e.,  a  maximum  will  not  be  attained.  This  indeed  is  the 
effect  observed. 

3.  Kinetic  Energy  of  Projectile  at  a  Fixed  Range  as  a  Function 
of  Diameter  of  Projectile-! 

By  equations  previously  demonstrated  [Example  1), 


mV 

E  ■  p  O  Cjjn 

r_pairS  CDZ 

V  2  p 

PpVd* 

r-p  .  S  C_z  -i 

«  E0  Exp 

P 

air  D 

The  exponential  is  a  monotonic  increasing  function  of  d,  for  constant 
Cp  and  range.  The  effect  of  this  function,  all  other  things  constant, 
is  again  to  move  the  maxima  to  the  right.  Observe  (a)  and  (b)  at  400 
meters  and  1100  meters,  with  tracer.  It  also  keeps  the  slope  of  (c) 
always  positive.  In  summary,  if  kinetic  energy  is  the  criteria  for 
"goodness,"  then  for  this  example: 

Cl)  The  better  interior  ballistic  efficiency  indicates  larger 

diameters  (decrease  gas  tarage). 

(2)  The  amount  of  sabot  tarage  indicates  still  larger  diameters 
(decrease  sabot  tarage). 

(3)  Retardation  favors  the  larger  projectiles  and  again  indi¬ 
cates  still  larger  diameters  (decrease  retardation) . 

G.  Example  7.  Use  of  the  Plotted  Velocity,  or  Energy,  Curves  of  a 
Computed  Case  to  Obtain  the  history  of  a  Lower  Velocity  Case 

The  flat  fire  assumption  permits  the  use  of  the  given  velocity,  or 
energy,  curves  over  a  wider  spectrum.  Under  these  conditions,  the 
highest  velocity  case  for  a  given  size,  weight,  and  shape  of  projectile 


contains  the  histories  of  all  lower  velocity  cases  within  its  span  of 
velocity.  The  range  coverage  will  he  lesa  than  the  1100-matar  span  of  .. 
the  original  case,  however.  This  was  noted  in  the  main  text  because  of 
its  utility  and  is  shown  in  more  detail  below. 

The  5. 56mm  lead  CB-3  case  (page  CB-3-8)  at  1.2  lb-sec  impulse  is 
plotted  in  Figure  C-6.  This  case  has  a  muzzle  velocity  of  772  mps,  while 
the  same  bullet  at  an  impulse  of  0.8  lb-sec  has  an  initial  velocity  of 
557  mps.  If  we  interpolate  the  first  curve  (Figure  C-6)  for  the  557  mps 
point,  it  occurs  at  a  range  of  359  meters.  By  picking  this  as  the  origin 
of  a  new  range  scale,  the  second  computed  case  (page  CB-3-7)  plots  on  the 
original  curve  as  is  shown.  Since  E  ■  mV  /2,  the  remaining  energies 
could  be  plotted  in  the  same  way  and  new  cases  similarly  investigated. 

In  order  to  deal  with  an  unknown  case  as  an  example,  suppose  that 
it  is  desired  to  fire  the  previous  projectile  at  an  impulse  level  of 
1.0  lb-sec.  To  start  the  procedure  the  corresponding  muzzle  velocity 
must  be  determined;  this  can  be  done  using  either  the  equations  or  the 
nomograph  (A-3)  in  Appendix  A.  The  latter  indicates  that  a  muzzle  velocity 
of  670  mps  corresponds  to  the  1.0  lb-sec  impulse  for  this  bullet.  This 
velocity  occurs  at  169  meters  for  the  original  curve  in  Figure  C-6;  the 
range  scale  for  this  new  case  is  set  up  at  the  bottom  of  the  figure. 

If  the  full  range  of  the  original  case,  1100  meters,  had  been  plotted, 
information  on  this  new  case  would  be  available  for  931  meters  without 
extrapolation.  It  is,  of  course,  not  essential  to  construct  the  new 
scale  physically  nor  to  even  plot  the  original,  since  the  tabulated 
data  can  be  interpolated  for  the  new  range  zero  and  each  tabulated  range 
point,  ztajj»  taken  to  correspond  to  (*taj,  *  *0D  for  the  new  case. 

H.  Example  8.  Construction  of  the  Velocity  History  for  a  Neighboring 

Case  Using  the  Differential  Velocity  Correction 

Assume  that  there  is  a  companion  projectile  to  the  5.56mn  lead  CB-3 
projectile;  it  is  a  jacketed  steel  and  carbide  AP  projectile  weighing 
10  percent  less  than  the  ball  projectile  but  fired  at  the  same  velocity, 
773  mps.  Having  the  velocity  history  of  the  basic  CB-3  case,  what  is 
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the  velocity  history  of  the  companion  projectile?  Since  the  projectile 
weight  la  in  the  denominator  of  the  retardation  expression,  the  10  per¬ 
cent  weight  change  yields  an  effect  equivalent  to  about  an  11  percent 
drag  coefficient  change!  thus  eleven  times  the  listed  unit  effect,  change 
in  velocity  for  1  percent  change  in  drag,  must  be  applied.  The  bate 
case  and  the  postulated  AP  projectile  case  derived  from  it  are  partially 
tabled  below. 


Table  C-IV 


Base  Case 

S.56mm  Lead  CB-3  (Page  CB-3-8) 


Range 

meters 

Velocity 

av/%cd 

-  MBA— 

0 

773 

0 

200 

650 

-1.2 

400 

S34 

-2.2 

600 

429 

•3.0 

800 

341 

-3.1 

1000 

295 

•2.0 

Derived  Case 

5.56mm  AP  Projectile,  10%  Lighter 


Correction 

Velocity 

mas 

0 

773 

11.3 

639 

24.2 

510 

33.0 

396 

34.1 

307 

22,0 

273 

At  the  correction  level  of  about  10  percent,  errors  aro  due  pri¬ 
marily  to  the  rounding  off  of  the  unit  effect,  change  in  velocity  for 
1  percent  change  in  drag,  at  0.1  mps  and  the  velocity  at  1  mps,  and 
hence  the  created  case  is  essentially  as  accurate  as  the  basic  tabulated 
case.  While  the  correction  term  can  often  give  adequate  results  for 
considerably  larger  percentage  changes,  the  resultant  accuracy  level  is 
not  readily  predictable  and  hence  the  use  of  corrections  Involving  much 
more  than  ten  times  the  correction  term  is  not  recommended. 

The  same  table  would  also  serve,  as  noted  earlier,  if  the  difference 
had  involved  a  10  percent  Increase  of  air  density,  or  if  it  involved 
another  projectile  which  had  a  10  percent  higher  drag  coefficient  over 
the  region  of  interest.  Dissimilar  projectile  shapes  are  not  apt  to 
have  similar  drag  coefficient  curves  over  the  entire  range  of  subsonic, 
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transonic  and  supersonic  speeds.  However,  for  utility  purposes  when 
the  region  of  interest  is  only  subsonic  or  supersonic  speeds,  it  can  be 
assuned  dissimilar  projectiles  have  nearly  equal  or  nearly  proportional 
drag  curves  for  a  considerable  range. 

I.  Example  9.  Effect  of  Crosswind  on  the  Trajectory 

The  printed  tables  aljo  contain  the  time  of  flight  to  each  range 
point.  For  flat  fire  conditions  this  permits  a  good  determination  of 

the  crosswind  effect  on  the  path  of  the  projectile  by  multiplying  the 
lag  time  (time  of  flight  minus  vacuum  time  of  flight)  by  the  magnitude 
of  the  crosswind  velocity.  The  vacuum  time  of  flight  is  simply  the 
range  divided  by  the  muzzle  velocity.  The  direction  of  the  drift  is 
downwind.  Sane  sample  results  sre  given  bolow. 


Table  C-V 

Downwind  Deflection  for  a  Crosswind  of  One  Meter  per  Second 
6. 5mm  Projectiles,  2.1  lb-sec  Impulse  Cases 


CB-1 

(11.0  gm/cc) 

aY-i  “ 

(11.0  gm/cc) 

— 2FT - 

(6.8  gm/cc) 

- CF3 - 

(6.8  gm/cc) 
with  Tracer 

Range 

(meters) 

Inflection 

(meters) 

Deflection 

(meters) 

Deflection 

(meters) 

Deflection 

(meters) 

0 

0 

0 

0 

0 

200 

0.042 

0.030 

0.034 

0.014 

400 

0. 185 

0.139 

0.157 

0.067 

600 

0.467 

0.329 

0.410 

0.150 

800 

0.850 

0.609 

0.784 

0.284 

1000 

1.312 

0.948 

1.277 

0.467 

J .  Example  10.  Mapping  the  Velocity  History  of  a  Family  of  Flechettes 

The  relatively  high  velocity  flechettes  furnish  a  good  condition 
for  using  the  caliber  scaling  rules  for  extending  the  computed  cases, 
since  they  do  fit  the  flat  fire  assumption  over  a  wide  range.  When  the 
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velocity  history  can  be  represented  by 

V  *  V0  Bxp(-az) 

adequately,  the  equation  can  also  be  transformed  to  a  calibers  of  travel 
basis  (z/d)  from  the  real  distance  variable  z.  Thus,  as  noted  in 
Appendix  B,  Z  ■  z/d,  or 


and 


2opvd 


V 


3 


O  (s/d) 


n  - 
P  T  C 


Ip^T 


The  latter  is  independent  of  everything  but  the  shape  of  the  projectile 
and  its  density.  It  follows  that  all  projectiles  of  the  same  shape  and 
density,  if  fired  at  the  same  velocity,  have  the  same  velocity  history 
curves  if  they  are  plotted  in  terms  of  calibers  of  travel.  Thus  the 
velocity  of  a  3.56mn  flechette  at  200  meters  will  be  the  same  as  that 
of  a  1.78mm  flechette  of  similar  shape  and  material  at  100  meters,  if 
the  launch  velocities  are  the  same,  A  construction  on  this  basis  for  a 
range  of  flechette  sites  is  given  in  Figure  C-7.  On  a  given  material 
basis,  this  represents  steel  flechettes  of  various  sizes.  However,  we 
note  that  the  real  distance  equation  for  a  is  invariant  whenever  the 
product  (bpd)  in  the  denominator  is  invariant.  The  steel  (7.8  gm/cc) 
projectile  of  1.78mm  diameter  is  also  then  equivalent  to  a  3.9  gm/cc 
model  of  3.56mm  diameter,  or  any  combination  that  is  equivalent.  This 
has  been  used  t  »  double-code  the  curves  for  various  size  and  weight  com¬ 
binations  to  extend  their  utility.  The  procedure  can  be  used  to  identify 
the  tungsten  1.78mm  flechette  curve,  and  this  has  been  done  as  an  extrapo 
lated  exceptional  case  labeled  as  such  in  Figure  C-7;  the  actual  case, 
on  page  FL-1-10,  is  plotted  also.  At  the  plotting  scale  the  difference 
is  not  noticeable,  although  an  extrapolation  from  the  7.8  gm/cc  1.78mm 
flochotte  case  by  over  a  factor  of  2  has  been  made.  It  was  noted,  how¬ 
ever,  that  the  flechette  case  is  quite  favorable  for  extrapolation. 
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Figure  C-7  has  been  constructed  so  that  it  can  be  used  to  estimate 
the  velocity  falloff  of  various  sizes  of  steel  flechettes  directly, 
assuming  the  muzzle  velocity  is  known.  This  is  done  by  applying  the 
method  of  Example  7.  In  a  more  indirect  manner,  the  chert  may  also  be 
used  to  compare  flechettes  of  the  FL-1  type  in  various  sizes  and  densi¬ 
ties.  The  curves  in  Figure  C-7  also  represent  constant  values  of  (ppd) . 
For  example,  an  aluminum  flechette  (2.7  gm/cc)  S.8  millimeters  in  diameter 
would  have  a  (Ppd)  product  of  15.7  and  hence  would  have  a  velocity  his¬ 
tory  curve  that  would  lie  midway  between  curve  (b)  (13.9  gm  mm/cc)  and 
curve  (c)  (17.4  gm  mm/cc)  on  Figure  C-7. 


K .  Example  11.  Computation  of  TWist  Required  to  Stabili ze  a  Bimetallic 

Cone  Cylinder 

Assume  that  there  is  a  proposed  6.5mm,  CC-3  shape  projectile  whose 
construction  is  tungsten  (16.7  gm/cc)  nose,  to  the  juncture  of  cone  and 
cylinder,  and  the  cylinder  section  is  aluminum  (2.7  gm/cc).  What  twist 
is  required  for  a  gyroscopic  stability  factor  (sg)  of  1.4,  if  launched 
at  a  velocity  corresponding  to  a  Mach  number  of  1.57 


Physicals 
m  ■  10.409  gm 
Ix  ■  0.3694  gm  cm 

ly  ■  1 4 . CjI 77  gm  cm 
c.m.  ■  5.94  cal 


Aerodynamics 
Cii  ■  2.59 
Cp^  »  5.47  cal 

CMa  "  (c<m*  '  CpJCNa 
■  (0.47)2.59  ■  1.22 


From  the  equation  for  s  on  page  647, 


n.4 . 

v  21  2 


This  is  equivalent  to  1.0  rev/7.96  In. 


nondimensional  spin  (twist) 


.0322  rad/cal> 
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RANGE  (METERS) 


Flours  C-l.  Remaining  Velocity  as  a  Function  of  Range 


INITIAL  E 
(JOULES) 


PROJECTILE  ft  8AS0T 
PROJECTILE  ONLY 

O  2.1  LB,  SEC.  IMPULSE 
□  1. 2  La  SBC.  IMPULSE 
S  A  LB.  SEC.  IMPULSE 


TOTAL  PROJECTED  WEIGHT  (SMS.) 

Flgura  C-3.  Initial  Entrgy  for  Total  Projactad  Walght  and  Flachetta 
Walght  Alone  vi  Amount  of  Projactad  Weight 
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2.  Subject  matter  experts  and  the  Security/CI  Office  have 
determined  that  the  subject  report  may  be  released  to  the 
public.  Request  that  you  mark  your  copies  of  the  document  with 
the  following  distribution  statement: 

APPROVED  FOR  PUBLIC  RELEASE;  DISTRIBUTION  IS  UNLIMITED 

3.  Our  point  of  contact  is  Mr.  Douglas  J.  Kingsley,  telephone 
410-278-6960 . 
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